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ANATOMY OF THE BRAIN 



PREFACE. 

It may seem an unwarranted liberty to add this little 
volume to the student's already overcrowded library, but 
after the contents have been carefully examined, I trust the 
intrusion will be pardoned. 

I feel, as I think all teachers of anatomy do, that the 
teaching of the architecture of the human brain has been 
a failure for the average medical student, not because x)f a 
want of many very admirable works on the subject, both 
descriptive and practical, but on account of the great scarcity 
of appropriate laboratory material, or perhaps the proper 
appreciation of the material ready at hand. That neurology 
can be intelligently taught by any other than the laboratory 
method, no teacher has the hardihood to affirm. 

In looking up the matter of anatomical material suitable 
for the present requirements of laboratory work in neurol- 
ogy, the sheep (Ovis aries) was found to offer an inex- 
haustible supply, and a source easily reached. This material 
can be procured as fresh as need be, and at a cost quite 
within the reach of any institution or individual. 

Its adaptability for the teaching of the anatomy of the 
brain to the medical student was ascertained by the dissec- 
tion of a number of sheep brains, and by waiting an outline 
of description as a guide to the student for laboratory work. 
This outline was mimeographed and each student was sup- 
plied with a copy and with three sheep brains, two of which 
were removed while the third was left in the brain case. 
The student then worked out each dissection as outlined 
and made drawings of his preparations. The experiment 
was an unqualified success, and removed all apprehension, 
as far as the neurological laboratory was concerned, in the 
matter of working material. 

At the suggestion of Professor Donaldson of the Uni- 
versity of Chicago, I undertook the elaboration of my first 
description, and the result is contained in the following 
pages. 

This small effort is of necessity very imperfect, as little 
literature is available for reference; but the writer trusts 
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INTRODUCTION. 

During the last few years increasing emphasis has been 
laid on the study of the brain as a part of the anatomical 
training of students preparing for medicine. 

In many places where this preparatory work has been 
introduced, human brains are difficult to obtain, and for this 
reason mainly, the study of this organ is limited to a few 
demonstrations. 

It may be assumed it will not be possible to relieve the 
difficulty arising from the scarcity of human material. 
Under these circumstances, it seemed desirable to prepare a 
description of a brain of moderate size, which might be used 
in place of the human brain, thus allowing the student to 
have the entire specimen under examination, and study it at 
his leisure. This, of course, is by no means a new idea, 
since the work in the Zoological Laboratory at Cornell Uni- 
versity under Professor Burt G. Wilder has for years been 
conducted on this principle, and furthermore he has there 
used the sheep's brain for the purposes of dissection. 

All things considered, there is no more accessible material 
of the proper size than the brain of the sheep, and for the 
purpose of utilizing this, the present book has been pre- 
pared. 

The directions for the study of the specimen assume that 
it is the purpose of the student to obtain a good three- 
dimensional impression of the brain with which his topo- 
graphical terms may be associated. This is much facilitated 
where the text and figures apply directly to the specimen in 
hand, and it therefore seemed worth while to bring together; 
the accompanying drawings, explained by a brief text, in 
a form where they could be used in connection with the 
Laboratory work. 

The chief difference between the brain of the sheep and 
that of man is, apart from size, first in the cranial flexure, 
which is much less developed in the sheep, and second, in 
the relative size of the cerebellar hemisphere, and third, in 
the proportional development and sculpturing of the cere- 
bral hemispheres. All of these differences are readily ap- 
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predated by the inspection of demonstration specimens or 
figures representing them. 

On the other hand, the student's greater difficuUies arise 
in the attempt to understand the deeper lying parts repre- 
sented by the inter-brain and mid-brain, together with the 
ventricular cavities. To comprehend these, careful dissec- 
tion is required, and this, fortunately, can be just as well 
carried out on the brain of the sheep as on that of man. 

As will be seen from turning the pages, everything de- 
scribed in the text can be observed with the unaided eye, 
and the statements have been so formulated as to guide the 
student in making his own observations rather than to pre- 
sent him with a comprehensible account of the several 
structures. 

This book meets a need that has been felt for some years, 
and if at the same time arrangements can be made with the 
firms dealing in sheep to remove the brains and supply them 
to laboratories at reasonable prices, one mechanical difficulty 
standing in the way of the study of the brain will have been 
removed. 

It is as an aid to this end that Dr. Burkholder has pre- 
pared the following description of the figures of the sheep's 
brain, all of which were drawn by himself from his own 
careful dissections. 

Henry H. Donaldson. 
Neurological Laboratory, University of Chicago, 

June lo, 1904. 



ANAi^oMY 01^ rnt BRAil^ 11 



CHAPTER I. 

THE BRAIN— ITS REMOVAL AND PREPARATION, 

THE ENCEPHALON OF THE SHEEP (OVIS ARIES). 

The encefJialon (brain) consists of four large subdi- 
visions : 

Cerebrum^ 

Cerebellum^ 

Pons, and 

Medulla Oblongata; 
all inclosed within the cranial cavity, the walls of which 
in the adult are osseous. 

To remove the encephalon without injury to its coverings 
or the nervi cerebrales requires care, as laceration of these 
structures may lead to erroneous conceptions, or at least 
endanger a proper conception of the normal relations. 

The following instruments are necessary for dissecting: 
a large and a small bone forceps, a brain knife, small scis- 
sors, scalpel, and a pair of dissecting forceps with sharp 
points; all must be in prime condition. Nothing is more 
disastrous to good dissecting than poor instruments in a 
poor condition. 

Begin with the bone forceps at the cephalic extremity of 
the cranium just behind the frontal edge of the orbital 
fossae (Plates I and 1 1- A). The first incisions will open the 
large frontal sinuses, the inner walls of which form the 
outer walls of the brain-case. 

Working caudad, clip away small portions of bone until 
an opening is made and the outer covering of the encephalon 
is reached. Proceed now with the greatest care; with the 
handle of the scalpel, pry the dense white membrane "the 
dura mater" away from the skull before further clipping 
away the bone, a small portion at a time. Unless this pre- 
caution is taken this membrane will surely be lacerated. 

It will be noticed that the dura mater is more firmly at- 
tached to the inner surface of the skull along the middle 
line than at the sides, while the locations where the at- 
tachment is greatest will be seen to be at the sutures or 
seams between the ossa cranii. 



12 ANATOMY OF THB BRAIN 

Remove the calvarium as far caudad as the sutura lamb- 
doidea (Plate IB), which separates the os parietalis from 
the OS occipitale; then proceed from the foramen occipitale 
magnum — out of which passes the medulla spinalis — clip- 
ping away the condyli occipitales, and finally the remaining 
portion of the os occipitale. Note how tightly the dura 
clings to the cephalic portion of the bone, particularly at 
the sutura lambdoidea. In clearing away the lateral walls 
of the brain-case, caution must be exercised not to lacerate 
the nervi cerebrales. 
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CHAPTER II. 
COVERING OF THE BRAIN. 

Having removed the brain-case, a drawing should be 
made of the exposed dura, of the Sinus Sagittalis (longi- 
tudinal sinus), the Sinus Transversus (lateral sinus), and 
the CoNFLUENS SiNUUM (Torcular Herophili), exposed as 
directed in the description of the dura mater, and shown in 
Plate in . 

The student may now proceed in one of two ways ; either 
the dura can be wholly reflected and the encephalon removed 
and placed in a ten per cent solution of formalin, or a long 
incision may be made over each cerebral hemisphere through 
the dura and the whole skull with the attached brain placed 
in the solution. In either case it must remain in a solution 
of this strength for four or five days, and then be kept in 
a five per cent solution as long as required for dissection 
and study. 

In removing the encephalon, proceed from the caudal ex- 
tremity, clipping away the nervi cerebrales close to the 
foramina through which they pass (Plates VII an^ 
XXXIV), preserving at least i cm. of the nervi optici, and 
taking care to remove the whole of the bulbi olfactorii from 
their fossae; be particularly careful with the N. facialis and 
the N. acusticus. 

Each time the brain is to be studied it should be placed 
in water for an hour to remove the formalin ; this procedure 
obviating the irritation of the conjunctiva and respiratory 
mucous membranes. 

MENINGES. 

These membranes surround the encephalon for its pro- 
tection and partial nourishment. There are three of them, 
and from without inward are called: 

Dura, 

Arachnoid, and 

Pia; 

The dura is the first exposed on removing the calvarium, 
the pia is closely attached to the encephalon, while the 
arachnoid lies between the two. 
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CHAPTER III. 
DURA MATER ENCEPHALI. 

(dura, hard; mater, a mother.) 

The dura (Plate III) is the strongest of the three mem- 
branes, and not only protects the encephalon, but by send- 
ing projections from its inner surface, between the hemi- 
sphaeria cerebri and between the cerbrum and cerebellum, 
acts as a support. This membrane consists of white fibrous 
tissue arranged in bundles or strands that run in many dif- 
ferent directions. 

Over the hemisphaeria cerebri, vermis cerebelli and hemi- 
sphaeria cerebelli, it is quite thin and cannot be separated 
into distinct layers. The thickest and densest part of the 
membrane, as previously mentioned, lies directly beneath the 
sutura sagittalis and the sutura lambdoidea. At the cephalic 
extremity there is a triangular thickening consisting of two 
or three layers; the apex of this triangle points caudad in 
the middle line, the base cephalad and ventrad into the 
cephalic extremities of the fossae olfactoriae. The gyri, 
and the sulci cerebri can be seen somewhat indistinctly 
through the thinner parts of the membrane. 

The dura consists, roughly speaking, of two layers, an 
outer and an inner, the former, constituting the endosteum 
of the ossa cranii, is very firmly attached to the inner sur- 
faces of the cranium, and particularly so at the sutures, into 
which fibrous bands of dura pass. Between this layer and 
the bone is a large number of arteries of various sizes, called 
the arteriae meningeae, which supply the dura and the inner 
table of the ossa cranii. This outer layer of the dura also 
gives off tubular prolongations which surround the nervi 
cerebrales as they pass through the various foramina; that 
accompanying the nervus opticus divides as the nerve 
emerges from the foramen opticum, into its two primary 
layers, the inner continuing as a sheath for the nerve form- 
ing its epineurium, while the outer unites with the peri- 
osteum of the fossa orbitalis. 

The inner layer of the dura as it lies over the fissura 
longitudin^lis cerebri, and the fis3ura transversa cerebri^^ 
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leaves the outer layer and dips into these grooves. That 
which rests in the fissura longitudinalis cerebri is called 
the falx cerebri, very slightly developed in the sheep; that 
in the fissura transversa cerebri is the tentorium cerebelli. 
Where the falx cerebri and the tentorium cerebelli leave the 
outer layer, and in various locations on the base of the 
cranium, the two layers of the dura separate and leave large 
spaces of various shapes called sinuses, which convey venous 
blood from the encephalon. These sinuses, like veins, are 
lined with endothelial cells. 

The Falx Cerebri has the shape of a sickle, hence its 
name, and begins about 2 cm. caudad of the cephalic ex- 
tremity of the encephalon where it is exceedingly narrow 
and receives the vena frontalis. It widens as it proceeds 
caudad, and is firmly attached to the sagittal centre of the 
tentorium cerebelli. It is quite narrow even at its widest 
portion and really rests between the hemisphaeria cerebri 
only at their caudal extremities. The long triangular space 
inclosed by the falx cerebri and the outer layer of the dura 
is called the sinus sagittalis, analogous in location to the 
sinus sagittalis superior (superior longitudinal sinus) in 
man. The flow of blood in this sinus is directed toward the 
caudal extremity of the encephalon. 

As the falx proceeds caudad, numerous veins enter its 
sharp border to empty blood into the sinus sagittalis. A 
large vein the V. cerebri magna (vein of Galen) enters the 
falx about 6 mm. cephalad to the tentorium ; this vein con- 
veys blood from the plexus chorioideus of the lateral and 
third ventricles and the lobi occipitales (caudal extremities 
of the hemispheres). 

The Tentorium Cerebelli^ the other reflection of the 
inner layer of the dura, forms a partial roof over the fossa 
cranii posterior. As you follow the falx cerebri caudad and 
ventrad it suggests the parting of the falx into halves which 
gradually diverge, leaving a large, somewhat triangular 
opening, through which pass the structures connecting the 
cerebrum with the cerebellum, pons, and medulla oblongata. 

The inner margins of the tentorium are thus free, while 
its outer borders are attached to the outer layer of the dura 
lining the cranium. The free margin is thin, but where the 



16 ANATOMY OF THE BRAIN 

structure is attached to the outer dura it is very thick, and 
at the point where the falx meets the tentorium will be 
found a large triangular thickening in the outer portion of 
which rests the confluens sinuum. 

Traced cephalad along the basis cranii, the tentorium is 
attached laterally tg the external lip of the sulcus caroticus, 
and blends gradually with the dura lining the fossa cranii 
media (Plate XXXIV). As the tentorium proceeds cephalad 
it becomes greatly thickened, and almost tendonous in char- 
acter. 

The sinuses, as previously stated, are spaces between the 
two layers of the dura and convey venous blood. 

The Sinus Sagittalis (Plate III). Make an incision 
in the sagittal line of the dura mater about 4 cm. from the 
cephalic extremity of the encephalon, and the sinus will be 
exposed; pass a bristle cephalad as far as possible without 
using force, and then dissect it out, and the sinus will be 
seen to end in the V. frontalis within about 2 cm. of the 
cephalic extremities of the lobi frontales, which are drained 
by this vein. Traced caudad, the sinus enters the con- 
fluens sinuum. 

The Confluens Sinuum is situated where the falx and 
the tentorium meet, directly beneath the protuberantia occip- 
italis externa. Leading from the confluens sinuum at 
each side is a sinus transversus which follows for some dis- 
tance the attachment of the tentorium. 

These sinuses finally enter the substance of the os occipi- 
tale, through which they run for a short distance and then 
re-enter the cranial cavity close to the foramina condyli 
anteriora where each enters a large sinus, the sinus basilaris 
magna resting on the os basilaris (Plate XXXV). This 
sinus is wide ventrad but gradually becomes smaller as it 
passes dorsad, the two extremities not quite meeting in the 
dorsal midline. Pass a bristle along each sinus transversus 
and dissect each out with the bone forceps. The sinus basi- 
laris magna is drained by the two venae vertebrales that 
leave the cranial cavity through the foramen occipitale 
magna, one on either side of the medulla spinalis. 

The large V. ophthalmica enters the fossa cranii media 
through the fissura sphenoidalis, bringing blood from the 



ANATOMY OF THE BRAIN l7 

orbit (Plate XXXV). This vein enters the sinus cavernosus. 
Each sinus rests in the sulcus caroticus on either side of the 
corpus sphenoidale. 

Running almost completely around the hypophysis is the 
sinus circiilaris; on each side this sinus communicates freely 
with the sinus cavernosus. 

The sinus circularis and the sinus cavernosi contain a fine 
reticulum of connective tissue, arranged somewhat after the 
manner of the cancellous tissue in bone. 

In each sinus cavernosus will be seen a very dense plexus 
of small arteries, called the rete mirabile (Galen) which will 
be described in connection with the arterial circulation on 
the ventral surface of the encephalon. 

As each sinus cavernosus passes caudad it lies mediad to 
the N. trigeminus, the fibrous sheath (epineurium) of which 
is firmly attached to the external wall of the sinus. 

Passing through the sinus cavernosus are the N. oculbhio- 
torius, N. trochlearis, and the N. abducens on their way to 
the fissura sphenoidalis ; the sinus cavernosus empties into 
the sinus petrosus inferior which runs along the ventral 
border of the pars petrosa of the os tempbrale and ends at 
the foramen jugulare by entering the V. jugularis interna:. 
A bristle .should be passed along the sinus petrosus inferior 
and dissected out by means of the bone forceps. 

In this connection a very nice dissection can be made of 
the ganglion semilunare (Gasseri) showing the origins of 
the N. ophthalmicus, N. maxillaris, and the N. mandibularis. 
The dissection should begin at the fossa temporalis and be 
carried mediad, proceeding carefully when the region of 
the sinus cavernosus is reached. 

At this stage the student must cease operations on the 
basis cranii, which are to be resumed when working out the 
exit of the nervi cerebrales from the cranial cavity. Per- 
haps the better way to make this latter preparation would be 
to decalcify the basis cranii by immersing it in a ten per 
cent solution of commercial nitric acid in water, after which 
the nervi cerebrales can be easily removed with the dural 
processes surrounding them. 
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CHAPTER IV. 

ARACHNOIDEA ENCEPHALI. 

(araxyus^ spider's web; eidos^ like.) 

The arachnoid is a membrane of very uncertain quantity 
and variable in its character and distribution. As a rule it 
covers the entire encephalon and lies immediately beneath 
the dura, and the space between it and the dura is called the 
cavum subdurale. 

This membrane is most easily identified in the region im- 
mediately caudad to the cerebellum, where the dura and 
the arachnoid are reflected from the vermis to the dorsal 
surface of the -medulla oblongata ; as a rule the membrane 
is continued as a tubular prolongation over the medulla ob- 
longata thence to the medulla spinalis. 

The space beneath the arachnoid is the cavum subarach- 
noideale, and at certain places this space is quite deep, as in 
the angle made by the cerebellum with the medulla. 

At the fossa interpeduncularis, and other limited places, 
these deep spaces are called the cisternae subarachnoideales, 
and are filled with a very delicate reticulum of tissue which, 
like all the spaces between the dura and the pia, contains 
the cerebro-spinal fluid. 

The reticulum forms the trabeculae subafachnoidealae. 
Place a small quantity on a slide in glycerine and water ; 
tease under a dissection microscope, and study. Clip a 
small piece of arachnoid from that covering the hemisphae- 
rium cerebri ; mount in glycerine ; it will present, mingled 
with a few elastic fibres, a very fine reticulum of white 
fibres which under a dissecting microscope looks like ground 
glass. Under a higher power a very beautiful plexus of 
capillaries and arterioles can be seen, many of them con- 
taining blood. A large number of arteries can be seen pass- 
ing through the trabeculae subarachnoidealae, but the tissue 
itself is nonvascular. The trabeculae are most abundant 
on the ventral surface of the encephalon and contain much 
fluid which acts as a water-bed for the organ it supports; 
while over the convexities of the hemisphaeria cerebri the 
fluid is very scarce, though more abundant beneath the por- 
tions of arachnoid that lie over the sulci cerebri. 
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CHAPTER V. 
PIA MATER ENCEPHALI. 

(piA^ tender; mater^ a mother.) 

The pia mater is an exceedingly thin membrane in con- 
tact with the encephalon ; and containing vessels in large 
quantity, it provides nutrition for the entire brain substance. 

This delicate membrane dips to the bottom of the various 
sulci, and during the development of the organ is pushed 
through the fissura transversa cerebri (great transverse 
fissure) into the ventricular cavities of the encephalon, 
where it will be further studied, when describing those 
spaces. 

At the cephalic extremity of the encephalon there is in the 
cells of the pia a deposit of pigment granules which in some 
instances assumes the form of a large triangular patch, lying 
beneath the similarly-shaped thickening of the dura. This 
deposit of pigment is black and may be scattered in various 
other locations, notably on the ventral surfaces of the lobi 
frontales. In some encephala this pigment will be found as 
far caudad as the medulla spinalis. Animals killed at dif- 
ferent seasons of the year do not show any regular variation 
in the quantity or the extent of distribution of this pigment ; 
but from the limited number of specimens examined, it ap- 
pears to be much less in lambs under one year than in adult 
sheep. 

Tov/ard the caudal extremity of the medulla oblongata, 
the pia is greatly increased in density as it becomes the pia 
of the medulla spinalis. In this location two distinct lay- 
ers can be distinguished; an external, whose fibres run 
longitudftially, and an inner with transverse fibres, the latter 
appear to be the more numerous. Examine a small portion 
under the dissecting miscroscope. 

In the region of the medulla spinalis, the pia is greatly in- 
creased, forming the ligamentum denticulatum as it lies be- 
tween the dorsal and ventral roots of the Nn. cerebrales, and 
passing cephalad, ventral to the roots of the N. accessorius. 
These ligaments on each side appear to blend with the dura 
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as it forms the tubes for the exit of the Nn. glossopharyngei, 
Nn. vagi, and Nn. accessorii. 

At the point where the pia is reflected from the caudal 
surface of the cerebellum to the dorsal surface of the me- 
dulla oblongata, there is occasionally a median foramen, 
called the apertura mediana ventriculi quarti (foramen of 
Magendi). 
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CHAPTER VI. 
BLOOD VESSELS AT THE BASE OF THE BRA IN. 

The blood supply (Plate IV) to the encephalon is almost 
entirely derived through the arteria carotis interna on either 
side. The internal carotid artery, after it is given off from 
the common carotid, enters the cranial cavity through the 
foramen ovale, passing ventrad to the proximal extremity of 
the N. mandibularis which leaves the cranial cavity by means 
of the same opening. As the artery enters the cranial cavity 
it lies opposite the caudal extremity of the fossa hypo- 
physeos, and it immediately divides into a plexus of small 
arterioles the rete mirabile, which in their turn similarly 
divide, and so on until the whole of the sinus cavernosus is 
completely filled with small arteries; this plexus of vessels 
also invades the fossa hypophyseos occupying all the space 
not taken by the hypophysis. 

The vessels from the two sides come very close together 
caudad to the hypophysis, but the arteries of one side do 
not anastomose with those of the other. The small ar- 
teries are finally gathered together, opposite the centre of 
the hypophysis and form one large artery on each side, the 
arteria propria cerebri. 

These pierce the dura which forms the roof of the sinus 
cavernosus on either side of the foramen diaphragmatis 
sellae and at once divide into two rami nearly opposite the 
inf undibulum ; the ramus anterior passing cephalad, and the 
ramus posterior, caudad. The former runs cephalad in the 
sulcus between the tractus opticus and the lobus hippocampi ; 
it then turns sharply mediad, and in some cases runs almost 
parallel with the tractus opticus. 

When this ramus reaches the nervus opticus it divides 
into two branches, the a. cerebri anterior^ continuing on 
as the apparent extension of the ramus anterior to the fissura 
longitudinalis cerebri, and the a. cerebri media passing di- 
rectly laterad in the fissura cerebri lateralis (fissure of Syl- 
vius). The latter artery is widely and irregularly distrib- 
uted to the lateral aspect of the hemisphaerium cerebri, 
passing dorsally in some instances as far as the fissura longi- 
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tudinalis cerebri, supplying also a considerable portion of 
the external surface of the lobus frontalis and the lobus 
parietalis. 

The A. cerebri anterior passes cephalad usually on the 
ventral surface of the lobus frontalis, and is distributed 
to the facies ventralis and the facies medialis of this por- 
tion of the encephalon. As the Aa. cerebri anteriores pass 
cephalad they anastomose at one or more points, permitting 
a free communication between the vascular systems of the 
two sides. At the bifurcation of the A. propria cerebri, a 
large branch is usually seen, the A. cerebri posterior, which 
may arise either from the ramus anterior or the ramus pos- 
terior. It passes laterad and caudad across the pedunculus 
cerebri and is soon hidden by the lobus hippocampi. It is 
distributed to the facies medialis and the facies ventralis of 
the lobus occipitalis. 

The rami posteriores pass caudad and converge to meet 
beneath the fossa interpenduncularis, where the nervi oculo- 
motorii (third pair of cranial nerves) emerge from the 
pedunculi cerebri (crura cerebri), forming the arteria basi- 
laris; this artery runs directly caudad in the middle line on 
the ventral surface of the pons, and the medulla oblongata. 

As the ramus posterior reaches the N. oculomotorius it 
gives oif a branch, the A. basiiaris gangliaformis posterior 
that passes laterad, cephalad to the root of the nerve, winds 
around the pedunculus cerebri, and is distributed to the 
pulvinar, corpora geniculata, and the corpora quadrigemina. 

Just before the rami unite, a large branch, the A. cerebelli 
anterior passes laterad and is distributed to the facies dorsalis 
and the facies lateralis of the cerebellum ; it runs caudad in 
the sulcus between the vermis and the hemisphaerium cere- 
belli, to anastomose with the artery next to be described, the 
A, cerebelli posterior. 

This artery arises from the A. basiiaris as it passes over 
the groove between the pons and the medulla oblongata. 
It lies dorsad to the N. abducens, supplies the dorsal and lat- 
eral surfaces oi the medulla oblongata as well as the 
neighboring parts of the cerebellum; it then passes dorsad 
and cephalad to meet the A. cerebelli anterior. 

On preceding caudad the A. basiiaris gives off small 



ANATOMY OF THE BRAIN 28 

branches from either side which are distributed to the ven- 
tral surface and sides of the medulla oblongata. In the 
region where the medulla oblongata merges into the medulla 
spinalis, the A. basilaris breaks up into a spray of little 
branches which are distributed to the adjacent parts; at 
its caudal extremity the artery can be seen anastomosing 
with the A. spinalis ventralis, which passes caudad through- 
out the entire length of the medulla spinalis. 

There is a very peculiar and useful arrangement of the 
larger arteries on the ventral surface of the central portion 
of the encephalon called the cir cuius arteriosus (circle of 
Willis). As the Aa. cerebri anteriores approach the mid- 
line, just cephalad to the chiasma opticum, they are con- 
nected directly or indirectly by one or more small arteries 
called the Aa. communicantes anteriores, thus completing 
the cephalic portion of the circle, while the caudal part 
is formed by the union of the rami posteriores. 

A drawing should be made of the ventral surface of the 
encephalon showing the circle, the proximal portion of its 
branches, and the other structures of interest. The obvious 
functions of this circle formed by the anastomosis are to 
supply a constant quantity of blood to the encephalon in an 
even stream, with a like degree of pressure in every direc- 
tion, and to insure a free supply to the whole encephalon, 
should one or the other of the sources of blood to the circle 
be obliterated. 
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CHAPTER VII. 
THE EXTERNAL SURFACE OF THE BRAIN. 

THE HEMISPHAERIA CEREBRI. 

The hemisphaeria cerebri are two symmetrically arranged 
portions of the encephalon, separated by the fissura longi- 
TUDiNALis CEREBRI^ Constituting its largest subdivisions. 

The outermost or ectal portion of each hemisphaerium, 
that which is seen after the encephalon is cleared of its 
meninges, is the pallium. It is characterized by a series 
of long, narrow folds, much convoluted, which have a some- 
what definite and regular arrangement. 

The sagittal diameter of the cerebrum is about 7 cm. the 
greatest transverse diameter about 6 cm., while the dorso- 
ventral will average about 4 cm. ; these measurements vary 
somewhat in different specimens. 

The external surface of the pallium consists of the cell 
bodies of myriads of neurones (nerve cells) which consti- 
tute a part of the substantia grisea or cortex of each hemi- 
sphaerium. Internal to this substantia grisea is the sub- 
stantia alba, composed principally of meduUated fibres of 
the neurones (axones with their sheaths). Make a small 
wedge-shaped incision into one of the gyri cerebri, and 
the differentiation of the cerebral matter into substantia gri- 
sea and substantia alba can be asily verified. 

The following short method of staining the substantia 
grisea to show its constituent neurones can be easily carried 
out. A small quantity of substantia grisea ^*s placed on a 
coverglass, and a second coverglass placed directly on it 
and squeezed down so that the nerve substance is smeared 
evenly over both glasses. The covers are then separated 
and floated for two hours, film downward, on a saturated 
aqueous solution of methylene blue. They are then washed 
in distilled water and dried; finally, after exposure to a 
gentle heat to thoroughly dry them, they are mounted in 
balsam.* 



♦H. L. Osborn, Journal of Applied Microscopy, Vol. i, p. 7. 
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The irregular depressions on the surface divide each 
hemisphaerium into gross subdivisions called lobi cerebri, 
and these again into gyri cerebri (cerebral convolutions). 
The larger depressions are called fissures; those separating 
the gyri, which are smaller, are called sulci. 
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CHAPTER VIII. 

DORSAL SURFACE OF THE CEREBRUM. 

On the FACiES dorsalis cerebri (Plates V and VIII) of 
each hemisphaerium is a transverse fissure called the /i^^Mm 
crtu:iata. It lies about 2,5 cm. caudad to the cephalic ex- 
tremity of the encephalon, is inclined slightly cephalad as it 
passes laterad and separates the lobus frontalis from the 
lobus parietalis. 

The fissura cruciata in some specimens does not reach 
the mesial border of the dorsal si;r face, but rests between the 
caudal extremity of the gyrus frontalis medialis and the 
cephalic extremity of the gyrus parietalis externus. 

The facies dorsalis of the lobus frontalis is divided into 
two well defined gyri ; a mesial, called the gyrus frontalis sur 
perior, and a lateral, the gyrus frontalis medialis. 

These gyri are separated from each other by the sulcus 
coronalis which is really a prolongation of the fissura cruci- 
ata; this fissure passes cephalad in the sagittal plane and 
terminates in a bifurcation near the polus anterior. The 
gyrus frontalis superior is in most cases somewhat de- 
pressed, particularly at its caudal extremity, where a well 
marked notch appears which is the cephalic termination of 
the sulcus splenialis (Plate IX). In many specimens, the 
A. cerebri media leaves the fissura cerebri lateralis and con- 
tinues its course in the fissura cruciata to reach the neigh- 
borhood of the fissura longitudinalis cerebri. 

There is another very important and well marked fissure 
situated on the facies dorsalis called the fissura suprasylvia. 
This fissure begins on the facies lateralis cerebri about i cm. 
cephalad to the middle of the fissura cerebri lateralis; it 
then passes caudad and dorsad winding around the summit 
of the fissura cerebri lateralis lying about 2.5 cm. laterad to 
the fissura longitudinalis. The further course of the fissure 
runs in a caudo-laterad direction, reaching in some instances 
the tentorial surface of the lobus occipitalis. The caudal 
two-thirds of the fissura suprasylvia separates -the parietal 
from the temporal lobe. 

Occasionally the lateral extremity of the fissura cruciata 
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appears to pass directly into the fissura suprasylvia, but if 
the student takes the trouble to open the fissure he will see 
that this condition is only apparent, that there is a more or 
less well developed gyrus hidden from view at this point. 

The facies dorsalis of the lobus parietalis is divided, in 
the adult specimen, by three well developed sulci, that may 
be named, sulcus lateralis, sulcus niedialis and sulcus inter- 
nvedia, which run in a caudo-laterad direction, parallel with 
the caudal portion of the fissura suprasylvia. 

These sulci divide the lobi into four gyri, an external, an 
internal and two mesial. These gyri become larger and 
longer from the fissura longitudinalis, laterad. They run 
to the polus posticus, and at irregular intervals are divided 
by transverse depressions that form shallow sulci. These 
four parietal gyri are very constant, and in no instance was 
there observed any evidence of the separation of a lobus oc- 
cipitalis. The external parietal gyrus in many instances ex- 
tends cephalad to the fissura cruciata, and, winding around 
the extremity of this fissure, forms a connection with the 
lobus frontalis. This arrangement is nicely shown in the 
right hemisphere as seen in Plate V. 

In most cases the fissura cruciata lies beneath the os pari- 
etale, but occasionally this fissure lies directly beneath the 
sutura coronalis, and thus the parietal lobe is almost wholly 
• covered by the parietal bone. 



ANATOMY OF THE BRAIN 29 

CHAPTER IX. 
DORSAL SURFACE OF THE CEREBELLUM. 

As the hemisphaeria cerebri diverge (Plate V) by the 
opening of the caudal extremity of the fissura longitudinalis 
cerebri, we see the cephalic portion of the facies Qerebelli 
dorsalis. 

In the centre will be seen a large and more or less inter- 
rupted ridge called the vermis cerebelli with its surface 
marked by numerous transverse sulci situated quite close 
together and separating the narrow folia cerebelli. 

The vermis cerebelli, as viewed from the dorsal aspect, 
appears to run in a caudal direction, reaching a plane almost 
as high as the facies cerebri dorsalis ; it then turns suddenly 
ventrad to reach the dorsal surface of the medulla oblongata, 
where it turns again and takes a cephalic direction, where 
the cenvexities of the folia lie against the dorsal surface 
of the medulla oblongata. 

If the cerebellum be detached from the rest of the en- 
cephalon the cephalic portion of the vermis will also turn 
ventrad and then caudad; the apices of the vermis thus 
come close together, and in many specimens touch, as they 
lie suspended in the cavity of the ventriculus quartus. 

The vermis can be divided into five lobes by four fissures. 
According to Bradley"^ the fissures enumerated in a cephak>- 
caudad direction may be called, fissure I, fissure II, fissure 
III and fissure IV, and the lobes A, B, C, D and E. 

In the ventral part of the concavity on the cephalic surface^ 
of the vermis will be seen a distinct horizontal fissure called 
fissure I. That portion of the vermis ventral to this fissure 
is lobe A; the major part of which is characterized by such 
short folia that it may be called the vermis cerebelli minor ; 
furthermore, this particular part is separated from the re- 
mainder of. lobe A by quite a distinct fissure. Near the 
centre of the oblique cephalic surface will be observed a 
well marked and sharply curved fissure with its convexity 
directed dorsad ; this is fissure II. 



*0n the development and homology of the mammalian cerebellar 
tissues. By O. Charnock Bradley, M. B., Professor of Anatomy, 
Royal Veterinary College, Edinburg. Journal of Anatomy and 
Physiology, Vol. XXXVII, 1903. 
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Lobe B lies between fissures I and II. About 5 cm. from 
the dorsal extremity of the caudal surface is fissure III. 

Lobe C occupies the space between fissures II and III. 
On the ventral surface of the remaining portion of the 
vermis is fissure IV, separating lobes D, and E (Plate IX). 

A section of the vermis carebelli minor is very clearly 
shown in Plate XXX, Fig. 3. The caudal extremity of this 
portion of the verrais can be seen by depressing the medulla 
oblongata. 

On either, side of the vermis are the hemisphaeria cere- 
belli, on an ordinary inspection the facies cerebelli lateralis 
(Plate VI) might be said to present for examination three 
well marked lobes separated by two fissures. These lobes, 
in a general way, follow the same general course as the 
vermis, arching dorso-caudad and then ventrad, and may be 
named, lobus superior, lobus medialis, and lobus inferior. 
This simple arrangement, however, will be found greatly 
modified on a closer inspection and no small degree of com- 
plexity exists, particularly in the ventral portion of the 
hemisphere. 

At the extreme ventral part of each hemisphere is 
a small lobule made up of six or seven folia, called the Hoc- 
culus (Plate VI). Between the flocculus and the lobus su- 
perior is a long serpentine lobe called the paraflacculiu. The 
paraflocculus is said to be separated from the lobus superior 
by a distinct fissure, but there are many instances in the 
mature specimen where the caudal extremity of the lobus 
superior appears to be continuous with, the paraflocculus. 
The three or four cephalic folia of the Ipbi superiores are in 
direct continuity across the vermis. , . 



. K 
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CHAPTER X. 
LATERAL SURFACE OF THE CEREBRUM. 

The facies lateralis cerebri (Plate VI) of the hemisphae- 
rium cerebri does not present the same regularity in the ar- 
rangement of its gyri and sulci, as is found on the facies 
dorsalis. In fact there are only two depressions, the Ussura 
cerebri lateralis (Sylvii), and the Ussiira rhinalis (fissura 
limbica of Turner) that are constant. 

About 3.5 crri. caudad to the polus frontalis will be seen 
the fissura cerebri lateralis beginning on the facies dorsalis 
about 2 cm. laterad to the fissura longitudinalis, and, run- 
ning directly ventrad for about 2 cm., divides into a ramus 
posterior and ramus anterior; the former runs caudad only 
a short distance and, turning sharply ventrad, ends in the 
fissura rhinalis where the tractus olfactorius unites Avith the 
lobus hippocampi. The ramus anterior is in most instances 
carried cephalad in a zig-zag manner, somewhat parallel 
with the external border of the tractus olfactorius. 

The fissura rhinalis separates thef tractus olfketorius and 
the lo^us hippocampi froni the cerebrum, and fdi-riiis ' the 
dividing line between the facies lateralis cerebri, kild the 
facies ventralis cerebri. 

The cephalic extremity of this fissure ends in the sulcus 
olfactorius, and the caudal termination is on the central sur- 
face of the cerebrum near the polus posticus. 

Between the diverging rami of the fissura lateralis cerebri 
and the fissura rhinalis is a very constant lobe, called the 
lobus centralis (the insula, or the island of Reil) . This lobus 
centralis at its caudal extremity very frequently presents 
three well marked small convolutions, the central one of 
which rests in the angle formed by the diverging rami of 
the fissura lateralis cerebri. These convolutions extend into 
the substance of the hemisphere and can be easily shown by 
slightly elevating the ventral extremities of the gyrus syl- 
viacus. In fact, the lobus centralis may be so depressed that 
the ventral extremities of the gyrus sylviacus appear to 
hang over it, suggesting its partial occlusion; it is only in 
the older specimens that this overlapping is so well marked. 
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In all cases, however, the rami of the fissura lateralis dip 
well in toward the centre of the hemisphaerium, thus cut- 
ting off the insula as a separate lobe. 

The lower projecting ends of the g>'rus sylviacus suggest 
very strongly the operculum in man ; the ventral extremities 
of this gyrus might well be called the operculum in the 
sheep. 

There will lie seen in almost all encephala a large g>'rus 
that has been mentioned several times already ; this is the 
gyrus sylviacus (arcuatus). This g3^rus arches over the 
dorsal extremity of the fissura lateralis cerebri. There is in 
many cases a well marked gyrus lying parallel with and 
dorsal to the tractus olfactorius, the gyrus orbitalis; this 
gyrus is in some cases quite distinctly sepa,rated from the 
lobus centralis. Just dorsad to the cejAialic ramus of the 
fissura lateralis, lies the gyrus frontalis infrrior; these two 
gyri are, however, generally broken up into a number of 
small irregular convolutions. 

The arrangement of the sulci and gyri on the facies later- 
alis of the lobus:ifeemporalis follow no definite order that 
mnldij^ ^^rtmmtA:*flSot^ study and comparison 

pfi the lilted nuniiiarfmt^ii^ttphsda examined, and will not 
be fttrther discussed at the present. 






< 
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CHAPTER XL 

VENTRAL SURFACE OF THE CEREBRUM. 

The FAciES VENTRALis CEREBRI (Plate VII) of the en- 
cephalon exhibits a large number of very important struc- 
tures. That part of the cerebrum lying between the two 
sulci rhinales should be considered as the ventral surface 
of the encephalon. 

At the cephalic extremity will be seen two large oval 
masses of matter placed obliquely ; these are the bulbi olfac- 
torii, very large in macrosmatic animals. These bulbi lie 
in the deep sulci olfa^torii; their cephalic extremities turn 
slightly dorsad in front of the lobi frontales. Each bulbus 
olfactorius is attached to the cerebrum by three radices. 

The radix medialis passes caudad and mediad to the facies 
medialis and unites with the cephalic extremity of the gyrus 
cinguli; it is composed of substantia grisea, and is always 
well marked. 

The radix lateralis passes laterad and caudad to unite 
with the cephalic extremity of the lobus hippocampi at its 
outer part ; the external margin of the radix lateralis is di- 
rectly continuous with the external border of the lobus hip- 
pocampi. These borders form the internal or ventral lip 
of the sulcus rhinalis. 

The radix lateralis is always well marked and much 
larger than the radix medialis ; it consists of an external 
larger portion of substantia grisea, and an internal part of 
substantia alba much less in quantity than the substantia 
grisea. 

The radix intermedia is composed entirely of substantia 
alba, derived principally from the commissura anterior, to 
be subsequently traced and described. This radix does not 
appear on the surface but, on slightly elevating the bulbus 
olfactorius, and also as described in a later dissection the 
corresponding extremity of the commissura is plainly seen 
(Plate XIX). 

Between the sulcus olfatcorius and the fissura longitudi- 
nalis cerebri is seen the gyrus rectus, which winds around 
the cephalic extremity of the sulcus olfactorius and then 
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takes a course directly caudad, parallel with the gyrus orbi- 
talis. 

The large triangular or quadrilateral space (espace quad- 
rilatiere of Broca) formed by the diverging radices olfac- 
toriae, is called the locus perforatus anterior. ' It consists of 
substantia grisea marked by a large number of perforations, 
through which pass the antro-mesial and the antro-lateral 
arteries arising from the A. cerebri anterior and the A. 
cerebri media respectively to be distributed to the corpus 
striatum. 

Just caudad to the loci perforati anteriores is seen a 
crucial arrangement of substantia alba, the chiasma opticum. 

Passing cephalad from the lateral extremities of the 
chiasma opticum (optic commissure) are two large nerves 
the nervi optici that have been cut in removing the 
encephalon. 

Passing latero-caudad from the chiasma, are two large 
bands of substantia alba called the tracti optici; these tracts 
soon disappear dorsad to the lobi hippocampi, and will be 
traced to their destination in a subsequent dissection. 

Immediately behind the chiasma opticum is a projection 
of substantia grisea, the infundihulum, which connects with 
the hypophysis (pituitary body, not shown in Plate VII, 
but drawn in Plate XIX). The hypophysis can be removed 
from the fossa hypophyseos (sella turcica) by making an 
incision through the dura at its attachments to the margin 
of the fossa, then, by gently rupturing the bands of connect- 
ive tissue that attach the hypophysis to the fossa, it can be 
removed without injury. 

In the centre of the infundibulum is a large opening lead- 
ing into the ventriculus tertius. The infundibulum appears 
to rest upon a triangular eminence of substantia grisea, the 
tuber cinereum, - 

The caudal extremity of the tuber cinereum presents in 
most cases an eminence more or less bilobed, called the 
corpora mamillaria (corpora albicantia, bulbi fornicis). In 
some instances there is apparently but one corpus mamil- 
lare, as superficially, in these cases, there is only one emi- 
nence. 

In the median line caudad to the corpora mamillaria is a 
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very deep depression, the fossa inter peduncularis (locus per- 
foratus posterior, pons Tarini), at the bottom of which is 
the substantia perforata posterior. The fossa is bounded 
on each side by large masses of white matter, the peduncuU 
cerebri (crura cerebri) composed of fibres which convey im- 
pulses to and from the cerebrum. 

Rising from the ventral surface of the pedunculi cerebri 
and close to their internal border will be seen the Nn. oculo- 
fnotorii (third pair of cerebral nerves). Winding cephalad 
from the dorsal surfaces of the pedunculi will be seen two 
nerves, much smaller than the Nn. oculomotorrii ; there are 
the Nn. trochleares (pathetici, fourth pair of nervi cere- 
brales). 

Tracing the pedunculi cerebri caudad they appear to pass 
under a thick transverse band of tissue, the pons (Varolii) ; 
and at each extremity of the pons is a very large nerve the 
A^. trigeminus (fifth pair, trifacial). 

Caudad to the pons is another, but somewhat indistinct 
transverse band of fibres, the trapezium, which in some en- 
cephala is scarcely perceptible, while in others it is very 
readily identified. 

Arising from the ventral surface of the trapezium near 
the middle line are the Nn. abducentes (sixth pair) about 
the size of the Nn. trochleares. 

Coming from the lateral aspect of the trapezium are two 
nerves, about the size of the oculomotorii ; the cephalic nerve 
is the N. facialis (seventh pair, portia dura) ; the caudal 
nerve is the N. acusticus (eighth pair, portio mollis). 



36 ANATOMY OF TlIK BRAIN 



CHAF^TFR XII. 
THE MEDL'LLA OBLONGATA. 

The medulla oblongata forms the large ciub-Hke body 
directly caudad to the trapezium ; it gradually decreases in 
size until it reaches the neighborhood of the medulla spinalis, 
at the level of the first cervical nerve. At this point the de- 
crease in size is very abrujjt, until it attains the dimensions 
of the latter structure. The central nervous system is pro- 
longed caudad as the mkdilla spinalis, a long cylindrical 
mass of- nervous matter which gives off the nervi spinales. 

From the sides of the medulla oblongata, beginning just 
caudad to the trapezium there sjDring the nx)ts of three 
large nerves ^V. glossopharyngcus (ninth pair), N, tragus 
(tenth pair, par vagum, pneumogastric ) and the N. acces- 
sorius (eleventh pair, spinal accessory). From the ventral 
surface of the medulla oblongata about 5 mm. from the mid- 
line, there arise eight or ten roots, which unite to form the 
N. hypoglossus (twelfth pair). 

If the instructions to cut the nervi cerebrales close to their 
foramina of exit have been followed, there will be no diffi- 
culty in identifying the twelve pairs of cranial nerves just 
enumerated. 

The encephalon should now be placed under water and 
the ventral surface carefully cleaned, removing all vessels 
and the trabeculae subarachnoideales. A very beautiful 
preparation can be made if the work is carefully done, par- 
ticularly so if the low power of a good dissecting microscope 
is brought into requisition. Make drawings of the dorsal 
and lateral surfaces. 
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CHAPTER XIII. 

lyflDDLE SURFACE OF THE CEREBRUM AND 

CEREBELLUM. 

FACIES MEDIALIS CEREBRI. 

[see PLATE IX.] 

Gently pull apart the hemisphaeria cerebri until the dorsal 
surface of the corpus callosum (a large band of transverse 
fibres uniting the cerebral hemispheres) is seen; place the 
heel of the brain-knife in the fissura longitudinalis cerebri, 
resting the edge of the knife on the corpus callosum. With 
one sweep of the knife, cut the encephalon completely 
through and the facies medialis cerebri is exposed. 

This surfac is of special interest to the medical student 
as this area approaches nearer to that of the human encepha- 
lon than anv of the other surfaces. 

The corpus callosum is the elongated mass of white mat- 
ter lying about the centre of the exposed surface and pass- 
ing cephalo-ventrad. The cephalic extremity, the gemi cor- 
poris callosi (knee), approaches to within about 2 cm. of the 
polus frontalis, then bending ventrad and caudad ends in 
the rostrum corporis callosi,^ The caudal extremity ends in 
a blunt club-like enlargement, called the splenium corporis 
callosi. 

The mesial surface of the cerebrum very largely sur- 
rounds the corpus callosum, and, like the other surfaces of 
the cerebrum, is divided by a number of fissures into gyri. 
The selection of the proper names for the various fissures 
and gyri exposed to view on this surface caused consid- 
erable anxiety, and if proper respect has not been paid to 
the homologies, the censure must be laid to a, perhaps ex- 
cessive, desire to pave the way for the student to grasp the 
complex arrangement obtaining on the mesial surface of the 
encephalon of man. The various names have been selected 
that appear to describe in the clearest and shortest manner 
the conditions found on the part under consideration, and 
little regard has been paid to their significance from the 
standpoint of comparative anatomy, with the exception of 
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some few terms selected from the anatomv of the human 
hrain. 

The well markecl ji^yrus lyinji^ immediately dorsad to the 
corjnis callosum is the ^ii^yrus cinguli. This gyrus extends 
throuj^h the entire lenjj^h of the corpus callosum. with its 
cephalic extremity turninfj^ shari)ly around the genu cor- 
I)oris callosi. and proceeding caudad. follows the course of 
the rostrum corporis callosi, and ending on the facies me- 
dialis cerebri near its ventral border. 

Frequently the radix medialis bulbi olfactorii can be very 
distinctly seen passing to the cephalic extremity of this 
gyrus. The caudal extremity of the gyrus cinguli passes 
around the splenium corporis callosi and unites with the 
caudal extremity of the lobus hipi)()cami)i. 

The sulcus corporis callosi lies between the gyrus cinguli 
and the corpus callosum. 

Dorsal to the gyrus cinguli there is seen a large gyrus 
intermedia, itiarked oflF from the gyrus cinguli by the sulcus 
cinguli. Occasionally this sulcus is poorly developed or 
it may be absent dorsal to the caudal third of the corpus 
callosum, and then the gyrus cinguli and the gyrus inter- 
media appear to fuse and form one very large convolution 
which occupies the major portion of the facies medialis, 
constituting the gyrus fornicatus of comparative anatomists. 

The central portion of the gyrus intermedia is usually very 
wide and in the majority of instances reaches to the dorsal 
margin of the facies medialis cerebri. 

The gyrus marginalis posterior is sc])arated from the 
caudal half of the gyrus intermedia by the sulcus spleuialis 
(fissura limbica of Hroca) : this fissure is very constant 
in all mammals, even occurring in the Lissencephala 
(smooth-brained). The gyrus ])asses well cephalad in the 
sheep's brain and ends about the centre of the dorsal mar- 
gin of the facies medialis. 

The sulcus parolfactorius lies b^etween the cephalic por- 
tion of the gyrus cinguli and the corres])onding margin of 
the facies medialis, marking off the gyrus marginalis an- 
terior. In a number of instances the sulcus parol factorius 
is not well developed, but is broken up into numerous 
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straight sulci, having a tangentical relation to the sulcus 
singuH. 

The sulcus splenialis, the sulcus cinguli and the fissura 
rhinalis end on the tentorial surface of the hemisphere. 

The facies medalis cerebelli can be nicely seen while 
studying the corresponding surface of the cerebrum, and 
the lobes of the vermis cerebelli as indicated in Plate IX bv 
the letters a^ b, c, d, e. This dissection also shows the cut 
surfaces of those structures that lie ventral to the pallium. 

As before noted, the radix medialis bulbi olfactorii can 
be seen approaching the gyrus cinguli. About i cm. caudad 
to the tip of the genu corporis callosi and a little ventrad, 
is the commissura miterior composed of substantia alba, cut 
across. This commissure is easily identified, and can be 
traced to the corresponding bulbus olfactorius if desired. 
The dissection of the entire commissure will be described 
in a later part of the work. 

Caudad to the commissure is the pars tecta columnae 
fornicis, the dissection of which will be described later. 

The lamina terminalis extends to the chiasma opticum, 
there as the floor of the diencephalon, forming the tuber 
cinereum, it disappears in the corpora mamillaria. 

Ventral to the splenium corporis callosi rests the caudal 
extremity of the fornix and beneath this, the fasciola cin- 
erea; beneath the fasciola cinerea is the central portion of 
the fissura transversa cerebri, containing the pia and the 
V. magna cerebri. 

Just ventrad to the fissura transversa cerebri are two 
small structures, the frigona hahcnulae and caudad to this 
the corpus pineale : ventrad from this latter structure is the 
lamina pineale. 

Directly caudad to the corpus pineale are two pairs of 
bodies of unequal size, the corpora quadrigemina, resting 
on the lamina quadrigemina, cephalad to which is seen very 
indistinctly the commissura posterior. 

Ventral to the lamina is a canal leading from the ven- 
triculus tertius to the ventriculus quartus ; this the aquaednc- 
tus cerebri (aqueduct of Sylvius, iter a tertio ad quartum 
ventriculum). 

Filling in the space which separates the commissura an- 
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terior from the commissura ])osterior is a large round sur- 
face of substantia grisca, the mesial surface of the thalamus 
opticus of the corresponding^ hemis])here. This structure 
walls in a very considerable portion . of the cavity of the 
ventriculus tertius. A small (|uantity of the substantia g^ri- 
sea of one thalamus stretches across the cavity of the ven- 
triculus tertius and is attached to a corres])ondinp^ portion of 
the opposite thalamus forminp^ the commisstira mcdialis 
(massa intermedia) ; the cut surface of the commissure is 
almost circular in outline and about i cm. in diameter. 

Posterior to the corj)ora quadrigemina and the pallium is 
seen the cut surface of the vermis cerebelli showing the 
beautiful arrangement of the substantia alba and the sub- 
stantia grisea called the arbor vitac. The central portion, 
consisting of substantia alba, has been named the corf>ns 
medullar c cerebelli. 

Connecting the corpora c[uadrigemina with the corpus 
medullare cerebelli is a delicate layer of tissue, the vchini 
medullare anterior (tegmentum ventriculi ((uarti, superior 
medullary velum, valve of \'ieussens). 

The ventricultis quart us is a large space lying ventrad 
to the velum medullare anterior and the cerebellum. 

Leading from the caudal extremity of the ventricle will 
be seen a small opening the canalis centralis of the medulla 
spinalis ; this canal is sometimes called the ventriculus mc- 
dullae spifvalis, and it extends throughout the entire length 
of the cord. 

Lying ventrad to the ventriculus quartum are the follow- 
ing structures cut sagittally, in order cephalo-caudad ; cau- 
dalic extremity of the pcdunculus cerebri, together with the 
pons, and the medulla oblongata. 

All the structures enumerated as pertaining to the facias 
medialis cerebri must be identified and a drawing made 
that will embrace them. A conij^arison with the correspond- 
ing surface of the human encej^halon should also be- made. 
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CHAPTER XIV. 

CEREBRAL SUBSTANCE AND THE CORPUS CAL- 

LOSUM. 

The internal architecture of the encephalon of the sheep 
in a large number of parts is surprisingly similar to the 
encephalon of man. 

Make an horizontal section across both hemisphaeria 
cerebri on a level with the highest point of the vermis cere- 
belli. A very beautiful arrangement of the substantia alba 
and the substantia grisea is presented and illustrated in 
Plate X. 

The depth to which some of the fissures and sulci sink 
into the substantia hemisphaeria cerebri should be carefully 
noted, as well as the thickness of the substantia grisea which 
is quite uniform throughout. 

Study the fissura lateralis cerebri, the fissura coronalis, 
and the sulcus splenialis which runs in an irregular manner 
well cephalad into the lobus frontalis, almost parallel with 
the fissura longitudinalis cerebri. 

Examine also the long band of substantia alba that runs 
from the lobus frontalis to the polus occipitalis ; this band 
is very irregular in outline, and becomes larger as it passes 
caudad. This appearance is formed by cutting off trans- 
versely the ventral layer of fibres of the corpus callosum, 
and a large number of fibres of the corona radiata. These 
two structures will be again referred to. 

Owing to these gyri and sulci the total area of the cortex 
is much greater than that appearing on the surface. 

It will also be noticed that leading into each gyrus there 
is a band of substantia alba. This substantia alba consists 
of nerve fibres that carry impulses to and from the cortical 
cells which constitute in part the substantia grisea. 

Take one of the portions of the cerebral substance that has 
been cut off and tear through the exposed substantia alba 
toward the convexities of the gyri, and the white substance 
will split in the direction in which the fibres run. This 
shows very plainly how the nerve fibres, as they enter a 
gyrus, are distributed to its cortex. 
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In the further dissection of the encephalon, frequent use 
of this tearinf^ pnxress should Ix* made for the purpose of 
showinf^ the direction taken, or the ultimate termination of 
many definite strands of fibres, where the scalpel would 
imperil the success of the dissection. 

When a drawing of the horizontal section has been made, 
the fissura longitudinalis cerebri should be gently opened. 
At its cephalic extremity, the fissure will be seen to pass 
completely through between the hemisphaeria cerebri to 
the ventral surface of the encephalon : likewise, at the 
caudal extremity, the fissure will pass completely through 
the cerebrum. 

In the central ])orti()n, however, the fissure is interrupted 
by a very large band of transverse fibres of substantia alba, 
already mentioned, called the corpus callosum. A section of 
this structure has been noticed on the facies medialis en- 
cephali. 

Tear away as carefully as possible the gyrus cinguli, lying 
dorsal to the corpus callosum and examine its exposed sur- 
face (Plates TX, XT, XII. Xiri). The transeverse di- 
rection of its fibres can be clearly seen after the gyri cinguli 
have been removed, yet all the fibres do not run transversely : 
for in the centre of the corpus callosum, passing in a sagit- 
tal direction will be observed two strands, the striae longi- 
tudinales medialcs (nerves of Lancisi). 

Between these longitudinal striations is a very distinct 
furrow running parallel with them called the raphe. Ex- 
ternal to the stria longitudinalis medialis on cither side, there 
is another striation, the stria lonij^itudinalis lateralis lyin^ 
directly ventral to the gyrus cinguli. 1'his latter stria fades 
out before reaching the genu cor])oris callosi, and on its 
backward extension fuses with the caudal extremity of the 
lobus hippocampi. The stria longitudinalis medialis can 
be traced cephalad around the genu coq^oris callosi to the 
crura corporis callosi : traced caudad they pass over to 
the ventral surface of the s])lenium corporis, callosi and be- 
come continuous with the fascia dentata by way of the fas- 
ciola cinerea. 

In the central portion of the cor])us callosum, its fibres 
assume the transverse direction, but as they proceed laterad 
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they diverge quite acutely and form what is called the 
radiatio corporis callosi. Those fibres constituting the genu, 
and many adjacent fibres, bend in a latero-cephalad direc- 
tion toward the polus frontalis forming what is called the 
forceps anterior or minor, which together constitute about 
three-fifths of a circle. 

The fibres of the rostrum radiate ventrad and are directed 
toward the corresponding .border of the facies medialis of 
the lobus frontalis. The fibres constituting the splenium 
(Plates XI and XII) likewise take a curved caudad direc- 
tion to reach the polus occipitalis, forming the forceps pos- 
terior or major, following very closely the radiating dis- 
tribution assumed by the fibres of the genu in the lobus 
frontalis ; some fibres of the corpus callosum are seen to pass 
dorsally to the lateral side of the cornu posterius ventriculi 
lateralis, and then proceed cephalad to the extremity of the 
lobus hippocampi. This arrangement appears to be similar 
on the two sides, though it is somewhat difficult to follow. 
The direction of these various bands of fibres of the corpus 
callosum can be demonstrated by tearing in the direction 
in which they run. Trace carefully, and describe the 
arrangement of the fibres of the genu and the rostrum 
by drawings. 

The Tapetum is a layer of tissue forming the roof of the 
cornu inferius ventriculi lateralis, and the cornu posterius 
ventriculi lateralis when present. It is derived from the 
corpus callosum, and is described in the human encephalon. 

In the angle where the gyrus cinguli fuses with the ven- 
tral surface of the corpus callosum, will be found a longi- 
tudinal band of association fibres, called the Cingnlum Sit- 
perius (cingulum, a girdle). 

This cingulum lies within the cortex, dorsal to the corpus 
callosum and can be easily distinguished from the stria 
longitudinalis lateralis ; it is most readily found where the 
gyrus cinguli meets the corpus callosum. This tract is 
quite narrow where it rests upon the corpus callosum, but 
increases in size as it passes cephalad and caudad. Traced 
cephalad it spreads out like an open fan, and, following 
the fibres of the genu, is distributed to the region of the 
apex of the lobus frontalis. Following the tract caudad, it 
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cat! be traced around the caudal border of the splenium, 
])assinj^ ventrad, and then cephalad to end apparently in 
the substantia alba of the lobus hippocampi. 

The strand should be dissected out before completing 
the study of the fibres of the splenium. the fibres of which 
tear verv nicelv to their termination in the cortex of the 
|Lj:yri at the caudal extremity of the pallium. 

A drawing is to be made showing the general shape of 
the e()r])us callosum, with the central longitudinal fibres; 
the drawing to likewise show on one side the lateral fibres, 
and on the o])|K)site side the cingulum superius. 

Make a sagittal incision through the cephalic two-thirds 
of the eor])Us callosum just to one side of the stria long^- 
tudinalis medialis: the knife will be found to enter a large 
cavity, the yrntricufus Lateralis (plate XIII). The corpus 
callosum will be seen to form the roof of this portion of 
the ventricle, 'i'he genu corporis callosi, and the rostrum 
corporis callosi as they turn ventrad and caudad, form 
respectively the cephalic boundary and the extreme cephalic 
porti(»ti (»f the floor of the ventricle. A section of this 
iiiningeineiit is shown in ])late IX. 

Tnll away in an outward direction the cut fibres of the 
((»lpH^ callosinn. and ex])ose the cavity of the ventricle. 
At the (»nler angle of the ventricle, and attached to the 
vent I id surface of the cor])Us callosum, is another band of 
lon^litndinal fibres called the rasciculus Subcallosus (cingu- 
hnti inleiins). 

I he lii»^cicnlns snbcallostis (plates XII and XYI) is very 
div;lnu t h{»ni anv of the other structures found in the ven- 
liunlu^ Inleialis. The fibres of this fasciculus, moreover, 
MM' vet V elo^elv attached to the ventral surface of the corpus 
ei\llo^unj. htif the fibres of the tw«> structures do not in any 
wiw inlennimde 

riu' <lMie(ute is exposed by very gently elevating the 
libie^ t»l the eot|»Ms i,\llosinn with a pair of blunt pointed 
InUi'ps. this npeiatinii had heller be commenced in the 
le^ion ol the e.uidal extretnity of the ventricle, where the 
la^vieuhi'i u t|nite di^jtinet a«ul well developed. This fascic- 
ulus hek;»'»"^ a( (lu- e«»tnu anterius ventriculi lateralis as a 
\e»v slenvlei hand ol" suhsluulia aU>a, which in some in- 
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stances can with difificulty be traced — attached to the nucleus 
caudatus — cephalad and ventrad to the substantia perforata 
anterior ; or it may run into the radix olfactorius intermedia. 

An earnest effort should be made to accomplish this 
dissection, as some variation in the cephalic termination of 
the fasciculus subcallosus may be ascertained. As the fascic- 
ulus is traced caudad it becomes wider and thicker, form- 
ing a very graceful band having the contour of the italic 
letter f, passing dorsad to the caudal extremity of the corpus 
striatum, the plexus chorioideus ventriculi lateralis, the 
hippocampus, and the dorsal portion of the cornu inferius 
ventriculi lateralis. Traced further caudad, it passes be- 
tween the fibres of the splenium, and those of the cingulum 
superius, and finally spreads out in a radiating manner to 
be distributed to the caudal extremity of the pallium. 

Particular attention must be given to the manner in 
which the caudal extremities of the cingulum superior, 
the splenium, and the fasciculus subcallosus are related to 
each other. The fasciculus subcallosus forms a very small 
portion of the roof of the ventriculus lateralis along its 
lateral aspect ; as it passes cephalad it winds around the 
nucleus caudatus. Traced caudad it forms more of the 
roof of the ventricle and when it arches over the cornu 
inferius ventriculi lateralis it is quite wide and easily identi- 
fied. .1 

The ventral surface of the fasciculus subcallosus is cov- 
ered by the ependyma which lines the general ventricular 
cavity of the encephalon, while its dorsal surface is in con- 
tact with the substance of the corpus callosum, and the 
substantia alba of the overlying pallium. 

Make another incision in the corpus callosum, parallel 
to that already made, exposing the one ventricle, and 2 mm. 
to the opposite side, leaving a small strip of corpus callosum 
in the middle line ; carefully reflect the corpus callosum just 
cut through, from over the remaining ventriculus lateralis, 
and the two ventricles will be clearly exposed to view. 
Now proceed to open the whole of the body of the ven- 
tricle, by removing the remaining portions of the corpus 
callosum except the central sagittal strip, the genu, and 
about 4 mm. of the splenium. 
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CHAPTER XV. 
THE LATERAL VENTRICLES. 

The Ventriculi Laterales (plates XIII, XIV, XV, XVI, 
XVII, XXVI fig. 2, XXVII, and XXVIII fig. i) are two 
symmetrically arranged cavities, one for each hemisphaerium. 
These ventricles are large irregular cavities lined with 
ependyma, a species of epithelium derived from the original 
cell layer of the embryonic neural tube. This ependyma 
lines all the ventricles of the cncephalon and is reflected 
over the pia rnater and the plexus chorioideus that lie in 
these cavities, and, at the caudal extremity of the ventricu- 
lus quartus, it becomes continuous with the ependyma lining 
the canalis centralis of the medulla spinalis. 

Each ventriculus lateralis is about 3 cm. long, 8 mm. 
wide, and about 6 mm. at its greatest depth. The roof is 
formed principally by the transverse fibres of the corpus 
callosum ; the fasciculus subcallosus, however, as previously 
stated, enters in a small measure into the formation of the 
roof of the ventricle at its caudo-lateral portion. Its cephal- 
ic wall is formed by the genu. The caudal extremity of 
the ventricle in the middle line is lost in the angle formed 
by the union of the fornix with the corpus callosum. 

The floor of the ventricle is very irregular and is formed 
by the following structures : Caput Nuclei Cauda ti, Plexus 
Chorioideus Ventriculi Lateralis, Corpus Fornicis, and Hip- 
pocampus. 

Filling in the concavity of the genu corporis callosi, is 
a thin membrane, the Septum Pellucidum, which separates 
the two ventriculi laterales toward their cephalic extremi- 
ties. The septum pellucidum is thin and translucent, and 
extends from the inner concave surface of the corpus cal- 
lorum to the Columnae Fornicis Anteriores. Though a dili- 
gent search was made, no cavity was satisfactorily demon- 
strated in the septum; furthermore, in many instances it 
was so thin that it appeared to consist only of the double 
layer of the ependyma. In several specimens, however, 
the ventral part of the septum pellucidum could be seen 
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to consist of two layers of tissue, between which was a slit- 
like space, that extended for some distance caudad. 

Leading from the main cavity of each ventriculus later- 
alis are two quite large prolongations called the Cornua. 

The Cornu Anterius Vcntriculi Lateralis projects ceph- 
alad, ventrad, ^and somewhat laterad around the cephalic 
extremity of the caput nuclei caudati to its ventral extremi- 
ty, where it turns sharply cephalad, enters the tractus, and 
thence to the bulbus olfactorius to form the Ventriculus 
Bulhi Olfactorii, 

The Cornu Inferius Ventriculi Lateralis is in reality the 
continuation, ventrad and cephalad, of the caudal extremity 
of the ventricle. This cornu toward its termination bends 
mediad, and terminates opposite a point on the ventral 
surface of the encephalon where the tractus opticus passes 
dorsad to the lobus hippocampi. 

Passing into this cornu are seen the hippocampus, Fim- 
bria Hippocampi (taenia hippocampi). Fascia Deiitata, and 
the plexus chorioideus ventriculi lateralis (plate XVI). 

The portion of the encephalon forming the outer wall of 
the descending cornu should be removed from one side, ex- 
posing the entire cavity and its contents, care being taken 
not to disturb the hippocampus and the plexus. 

At the caudal extremity of the ventriculus lateralis, where 
the hippocampus takes a sharp turn ventrad, there can be 
seen in most instances, a shallow cavity pointing caudad; 
this depression is, in all probability, a poorly developed 
cornu posterius ventriculi lateralis, so well developed in 
the human encephalon. 

In the further consideration of the ventriculus lateralis, 
it would be well to study the structures lying in, or forming 
the floor of the cavity. 

The intraventricular portion of the Corpus Striatum called 
the Nucleus Caudatus, is the large pear-shaped projection 
more readily seen in the cephalic extremity of the cavity. 
It is composed of substantia grisea covered by the ependyma 
lining of the ventricle. Over its convex surface are seen 
quite a number of large veins that meet near the union of 
the middle and caudal thirds of its inner border, forming 
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one large Vena Terminalis, into which empties the V. 
chorioidea. 

The V. terminaHs leaves the ventricukis lateraHs through 
the Foramen Intet-z'entriculare (foramen of Monro, porta) 
(plates XIII, XIV, XV), and enters the ventriculus tertius 
where it becomes the V. Cerebi Inicrna. 

The further course of this vein will he followed when the 
structures of the ventriculus tertius are considered. 

The internal arrangement and relationships of the struc- 
tures forming the corpus striatum will be exposed and 
studied after the other prominent features of the ventriculus 
lateralis have been considered. 

At the point where the V. terminalis dips ventrad to reach 
the foramen interventriculare will be seen a triangular space 
called the Recessus Triangularis ; this space is very apparent 
if the corpus fornicis and the nucleus caudatus be slightly 
separated. 

Lying against the caudal two-thirds of the internal bor- 
der of the nucleus caudatus is the Plexus Chorioideus Ven- 
triculi Lateralis, a very dense vascular fringe formed by 
the margin of that portion of pia mater which, pushing 
the very thin wall of the ventricle before it, during devel- 
opment, finally occupies the fissura transversa, which is thus 
formed and on superficial examination appears to lie within 
the ventricular cavity of the encephalon though morpho- 
logically outside of it. 

This process of pia as it rests over the third ventricle is 
called the Tela Chorioidea Ventriculi Tertii (velum inter- 
positum). 

The plexus chorioideus ventriculi lateralis, traced caudad, 
apparently leaves the ventriculus lateralis passing into the 
ventriculus tertius by way of the foramen interventriculare, 
proceeding caudad on the ventral surface of the tela where 
it forms the Plexus Chorioideus Ventriculi Tertii. 

Now particularly note, that at every point in its course, 
the plexus chorioideus is always covered by the thin ven- 
tricular wall which is not visible to the naked eye, and al- 
ways morphologically outside of both the foramen inter- 
ventriculare and the ventricle. 

Reflect the sagittal strip of corpus callosum remaining 
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after cxi)osinj^ the vontriculi latcrales, and the fornix will 
be seen : in removinjj^ this stri]). do not in any way molest 
the f^enu. The sei)tum ])elhici(hnn can now he ver>' nicely 
seen (])late XI\'), stretchinj^ between the j^enu corporis 
callosi and the cohnnna fornicis : examine the septum care- 
fully at this sta^e and see if two lamina* can be <lenion- 
strated. Tracing the i)lexus chorioideus ventriculi lateralis 
caudad and laterad, it will be seen to ])ass vcntrad, accom- 
panying^ the cornu inferius ventriculi lateralis and follow- 
ing^ tlx* concave border of the hii)|)<K'am])us almost to the 
extremity of the cornu. 

The plexus receives its arterial su])])ly from the ramus 
posticus of the A. cerebri ])ro])ria and from the A. cerebri 
posterior. 
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CHAPTER XVI. 

THE FORNIX. 

The Carpus Fornicis (L., fornix, an arch) (plates XIII, 
XIV, XXVII) is a large body of substantia alba, triangular 
in shape, and attached to the ventral surface of the caudal 
half of the corpus callosum. 

Stretching along either side of the fornix is the plexus 
chorioideus ventriculi lateralis. 

At its cephalic extremity the fornix is continued by two 
large cords of tissue called the Cohtmncc Fornicis which dip 
ventrad and end in the corpora mamillaria. 

The course of these columnse will be shown when work- 
ing out the structures on the facies medialis cerebri. 

The central portion of the corpus fornicis runs caudad 
between the dorsal extremities of the hippocampi, forming 
the Commissura Hippocampi. Some fibres at the cephalic 
extremity of the commissura hippocampi run in a sagittal 
direction, filling in the angle formed by the diverging crura 
fornicis posterioria (posterior pillars of the fornix) as thev 
approach the hippocampi. These sagittal fibres, on reach- 
ing the caudal border of the splenium, divide into two 
bundles, one proceeding toward each polus occipitalis cere- 
bri. 

Pick up some of these mesial sagittal fibres of the fornix 
and, tracing them caudad, they will be seen to diverge, and 
run with the transverse fibres of the splenium. 

No little difficulty will be experienced in tracing the 
fibres of the various fasciculi of the fornix even if great care 
is exercised in making the dissection. Furthermore, some 
fibres will be found to unite with the substantia alba of 
the hippocampi. 

The marginal strands pass latero-caudad to reach the 
concave borders of the hippocampi, where they are called 
the Fimbria Hippocampi (corpus fimbriatum, taenia hip- 
pocampi), along which they can be traced almost to the 
extremity of the ventricle (plates XIV, XVI, XXVIII). 
As each fimbria runs into the cornu inferius ventriculi 
lateralis, it gradually diminishes in size and is finally lost 
on the free concave border of the hippocampus. 
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CHAPTER XVII. 

THE HIPPOCAMPUS. 

(Plates Xni, XIV, XVI, XXVIII) 
The Hippocampus is a large curved cylindrical 
body formed by the Fissura Dentata (plate XVI T) project- 
ing into the caudal portion of the ventriculiis lateralis and 
its cornu inferius ; it begins in the caudal third of the floor 
of the ventricle, and at once passes into the cornu. Its 
direction at its beginning is latero-caudad, but it changes 
its course very abruptly and dips into the cornu inferius al- 
most vertically ; toward its termination it changes its course 
again, running in a cephalo-mediad direction, and ends at 
the extremity of the cornu inferius ventriculi lateralis, at 
about the cephalic pole of the lobus hippocampi. 

The substantia grisea of the lobus hippocampi can now 
be traced around the ventro-mesial border of the lobe to its 
inner surface. 

At this stage of the dissection make a transverse incision 
through the cephalic extremity of the corpus fornicis just 
at the dorsal end of the foramen interventriculare. Make 
another incision through the tractus olfactorius where it 
joins the lobus, using the side of the encephaion where the 
external wall of the cornu inferius has alreadv been re- 
moved in a previous stage. Now proceed to elevate the 
corpus fornicis and the hippocampus which is cut loose from 
its tractus olfactorius, avoiding injury to the delicate tela 
chorioidea ventriculi tertii, and its plexus. 

The tela will be seen to pass laterad, ventrad and cephalad, 
and rests in the fissura transversa cerebri. This fissure 
will be seen between the following structures, viz.. the 
fornix, splenium and. hippocampus dorsad and laterad, and 
the corpora quadrigemina, pendunculi cerebri and the thai- 
ami, ventrad and mesiad. The fissure is horseshoe-shaped 
and lies in a plane which cuts the horizontal at about 70°. 

As previously stated, the pia mater invaginates the cavity 
of the encephaion through the fissura transversa cerebri 
where it forms the tela chorioidea ventriculi tertii. Care 
should be exercised so that the location and relations of this 
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fissure are clearly understood. If the thin wall of the enceph- 
alon, which is pushed into the ventricular cavity during^ de- 
velopment, were visible, there would be little difficulty in un- 
derstanding the true relationship of various structures in this 
neighborhood, and how it is that the choroid i)lexus is not 
inside the ventricles, nor the foramen interventricularc a 
foramen or the fissura transversa a fissure, in the sense that 
they open into the ventricular cavities. 

In turning again to the substantia grisea of the lobiis 
olfactorius ( hi])pocampi ) it will be seen to pass to the con- 
cave surface of the hii)jKX*ami)us where the fissura hippo- 
campi (fissura dentata) lies ])arallel to the margin of the 
fimbria hipi)ocam])i : the fold of substantia grisea lying" be- 
tween the fissura hip])ocam])i and the fimbria is the Fascia 
Dentata Hippocampi (i)lates X\'il. XXX'III, fig. 2). 

The substantia grisea which surrounds the fissura hipjx)- 
campi can be traced dorsad, mediad and cephalad where it 
finally ends in the luisciola C incrca ( i)lates IX, X\'II. 
XXV'III, fig. I ) close to the middle line where only a nar- 
row slit separates it from the fasciola of the opposite hi]i- 
pocampus. The fissura hii)i)ocam])i can be distinctly traced 
to, and around the dorsal extremity of the fasciola to its 
mesial surface where it eiuls. b'ach fasciola is thus divided 
into a dorsal part continuous with the fascia dentata. and 
a ventral part continuous with the substantia grisea of the 
hippocampus. Xone of the fibres of the fimbria can he 
traced to the ventral i)ortion of the fasciola. IMck up some 
of the fibres of the ventral surface of the fornix, and many- 
can be traced very nicelv, to the fasciola cinerea and the 
substantia grisea of the fascia dentata; while the fibres of 
the fimbria hippocami)i are distinctly distributed to the fascia 
dentata only. 

Turn the severed hippocampus over, to the opposite side 
together with the fornix ; this will ex])(xse the tela chorioidea 
vcntriculi tertii lying dorsal to the caudal half of the ven- 
triculus tertius. 

At the cephalic extremity of the tela the \'v. cerebri in- 
ternae unite to form a large central vein, the J\ cerebri 
magna (vein of ( lalen ) (plates III, XI \') which runs di- 
rectly caudad to the middle line of the tela, over the corpus 
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pineale, ventral to the central line of the splenium corporis 
callosi. 

At this point the vein rests in the sulcus separating the 
fasciolae cinereae, then passing caudad about 1.5 cm. it enters 
the sinus sagittalis as described when studying the sinuses. 

Grasp the cephalic extremity of the V. cerebri magna 
and pull it and the tela caudad, in order to expose the ven- 
tral surface of the tela. On each side of this vein will be 
seen the plexus chorioideus ventriculi tertii. 

Now replace the vena magna with the tela, and note the 
following structures. Mediad to the place occupied by the 
plexus chorioideus ventriculi lateralis on either side, will 
be found a large oval eminence, the thalamus; between the 
caudal extremities of the thalami there lies a small conical 
body, the corpus pineale (plates XV and XXVII fig. 2). 
Caudad to the thalami and the corpus pineale are four 
eminences or colliculi called the Corpora Quadrigemina 
(plates XV, XXI, XXIV, and XXV). Reflect the tela 
from these four bodies and its continuation with the pia 
that is attached to the outer aspect of the encephalon can 
be easily understood. 

The large V. cerebri posterior will be seen in the groove 
between the thalamus and the corpora quadrigemina; it 
runs dorsad and empties into the V. cerebri magna as it lies 
between the caudal extremities of the hemisphaeria cerebri. 

By gently separating the corpus striatum from the thala- 
mus, the Stria Terminalis (taenia semicircularis) (plate 
XVI) will be seen at the bottom of the sulcus separating 
these two structures. It consists of white fibres that end 
cephalad in the caput of the corresponding nucleus caudatus 
and caudad they follow the cauda of the nucleus caudatus 
to its end. ^ \ .. 
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cation of this body which is very indistinct in fresh speci- 
mens. 

In a subsequent dissection, after the structures exposed 
in plate XXI have been studied, cut deeply into the tractus 
opticus and the corpora geniculata at right angles to the 
surface, the direction of the incision to pass through the 
tips of the lines G and F. This section will expose the 
substance of the two geniculate bodies and show them sep- 
arated by only a very thin layer of substantia alba. This 
substantia alba appears to form more or less of a capsule 
that in m.any instances can be observed to completely sur- 
round the substantia grisea of the external geniculate 
bodies. 

Later the tractus opticus will be traced to the pulvinar, 
the corpus geniculatum externum and the cephalic pair of 
the corpora quadrigemina (colliculus superior). We may 
now revert to a brief consideration of the corpus striatum 
together with a short study of some of the arrangements 
of the constituents of the thalamus. 

Make a horizontal section through the entire hemi- 
sphaerium cerebri to which the lobus olfactorius is still at- 
tached, just dorsad to the sulcus rhinalis, carrying the in- 
cision to the middle line with one sweep of the brain-knife 
and study the structures exposed as shown in plate XVIII. 

The substantia grisea of the nucleus caudatus is easily 
identified ; external to this is a more or less interrupted band 
of substantia alba, the Capstila Interna. 

Beginning at its cephalic extremity this capsule is di- 
rected mediad and caudad, until it reaches the sulcus lying 
between the thalamus and the nucleus caudatus ; at this point 
it makes a bend called the Genu Capsulce Internee and then 
proceeds laterad and caudad as a dense white band ending 
finally in the substantia alba of the occipital extremity of the 
hemisphere. 

That part of the capsule lying cephalad to the genu is 
called the Pars Frontalis (anterior limb), while that portion 
caudad to the genu is the Pars Postica (posterior limb). 

Lying directly external to the capsula interna is the 
Nucleus Lentiformis (nucleus lenticularis). In many cases 
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this nucleus lentiformis can be seen to be composed of an 
external dark portion, the Putamen, and an internal part, 
lighter in color, called the Globus Pallidus. 

External to the nucleus lentiformis is seen a very thin 
band of substantia alba, the Capsula Externa, connecting 
the substantia alba of the lobus frontalis with the substantia 
alba of the lobus occipitalis. 

Laterad to the capsula externa is the Clanstnim (clau- 
DERE, to shut), an irregular band of substantia grisea, many 
times thicker than the capsula externa. 

Lying immediately outside the claustrum is the substantia 
alba, very small in quantity, and the substantia grisea, very 
considerable in quantity of the insula. The substantia 
grisea of the insula is cortical matter, and is directly con- 
tinuous with the general cortical substance of the encepha- 
lon. 

The surface lying internal to the ])ars postica of the 
capsula interna, is the cut surface of the thalamus, con- 
sisting of substantia alba and substantia grisea arranged in 
a very interesting manner as follows : 

The substantia alba is centrally located, shaped like a tri- 
angle the sides of which arc slightly concave and which 
might be called the Pars Centralis Thalanii. The pars cen- 
tralis divides the substantia grisea into three distinct areas ; 
the Area Medialis Thalanii, the largest of the three portions 
of the substantia grisea, which lies ])etween the pars cen- 
tralis thalami and the mesial surface of the thalamus; the 
Area Lateralis Thalami is betwen the pars centralis thalami 
and the pars postica of the capsula interna ; the Area Pos- 
terior Thalami is located directly caudad to the pars cen- 
tralis thalami, forming the caudal extremity of the thalamus 
and enters largely into the formation of the pulvinar. 

The area posterior thalami is occasionally very plainly 
divided into two portions of nearly equal size ]\v a sagittally 
directed process of substantia alba derived from the pars 
centralis and extending caudad. 

The arrangement of the substantia alba and the substantia 
grisea just described can be very nicely seen if the enceph 
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alon be prepared by the Kaiserling method,* as directed by 
Dr. Hardestv. 

In this description of the gray and white masses of the 
thalamus, no attempt is made to homotogize them with the 
several nuclei of the thalamus opticus of man. 

The instructor should prepare a number of encephala 
by the Kaiserling process and make the necessary dis- 
sections to show these structures for verifying the text ; 
as brains prepared simply in formalin occasionally do not 
show the differentiation, or at best, somewhat indistinctlv. 



*The Kaiserling Method. — A method for "wet preparations" of the cen- 
tral nervous system for museum and demonstration specimens. It results in 
a specimen tough enough to resist much handling, and at the same time one 
in which both the normal size and especially the color are retained to a re- 
markable degree. It is well adapted for pathological specimens, whether of 
nervous or other tissue. 

Special Reagents Required. 

A. Fixing and hardening fluid — 

Formalin (40 per cent formaldehyde) cc. 200 

Distilled water '. cc. 1000 

Potassium nitrate (saltpetre) grams 15 

Potassium acetate grams 30 

B. Preserving fluid — 

Potassium acetate grams 200 

Glycerire cc. 400 

Distilled water cc. 2000 

The formula as given will result in fluids sufficient in amount for a 
human brain, provided the vessels used are small enough. 

Procedure. 

1. The brain or spinal cord is removed and placed in a vessel containing 
enough of the fixing fluid A to cover it well, keeping it in the dark for from 
six to eight days. 

It is advisable to inject about 400 cc. of the fluid through the internal 
carotid artery before removing the brain, especially if there is reason to be- 
lieve that port-mortem softening has begun. Do not inject too much, lest 
the blood, and consequently the color, be washed out of the blood-vessels. 

The bottom of the vessel should be padded with absorbent cotton, and 
during the period of fixation, the position of the specimen should be changed 
from time to time to prevent flattening or distortion. 

2. Drain the specimen for 2 or 3 minutes, and place in 95 per cent alco- 
liol for 5 or 6 hours. 

3. Then place in a glass vessel containing the preserving fluid B, where it 
will keep indefinitely. 

Even in the preserving fluid it is advised to keep the preparation in the 
dark as much as possible, since the long exposure to light seems to cause it to 
lose its natural color. 

When on exhibition or in use for study or demonstration, the preparation 
niay be improved in appearance by placing it in 80 per cent alcohol for the 
time being. This seems to brighten the color to a certain extent. Too long 
duration in alcohol, however, will extract the color. 

This process is well adapted for the preparation of specimens for dissec- 
tion. If dissection is made, it is suggested that it should be delayed until 
after the specimen has been in the preserving fluid for about two weeks. — 
"Virchpw's Archiv." Bd. 147, Helf 3, p. 389. 1897. 
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CHAPTER XIX. 

THK PrXEAL BODY. 

The Corpus Pinealc (L. Pin us, a pine-cone, conarium, 
pineal gland, epiphysis). Descartes considered this struc- 
ture the seat of the 'soul. (Plates IX, X\'. XXV, XXVTTI 
fig. I.) It is situated in the fossa formed ])v the colliculi 
superiores and the thalami. 

Beneath the corpus pineale will be observed quite an 
acute triangular depression which may be called the fossa 
Siibpinealis, the floor of which is formed by the lamina 
pinealis. Dorsal to the corjnis jiasses the tela chorioidea 
ventriculi tertii and the Y . cerebri magna. It is retained in 
position by a duplicature of pia, derived from the ventral 
surface of the tela. It lies dorsal to the commissura pos- 
terior. 

Leaving the ventral surface of the epiphysis is a layer 
of substantia alba called the Lamina Pinealis (plate XX) 
which passes caudad, ventral to the commissura posterior 
and ends in the lamina quadrigemina.. 

Passing across the dorsal border of the cephalic surface 
of the corpus pineale is a short transverse band of tissue, 
called the Commissura Hahenularnm (habena, a rein or 
bit) ending at either extremity in the Trigonum Hahenulce. 

Running cephalad from the trigonum habenulae on either 
side are the S trice Medullar es Thalami (habenulae) ; these 
striae pass cephalad, resting on the dorsal border of the 
mesial aspect of the thalamus, then ventrad until they reach 
the neighborhood of the foramen interventriculare. Their 
further course is obscure. Between the trigonum habenula:! 
and the lamina pinealis will be seen a small space called the 
Recessus Pinealis Ventriculi Tertii. 



(J2 AX ATOM V OF THE BIL\IX 



CHAPTER XX. 

THE ANTERIOR COMMISSURE. 

Press the columnae fomicis gently cephalad and you will 
see just in front of them, at the bottom of the ventriculus 
tertius, a large transverse cord of substantia alba, the Com- 
missura Anterior Cerebri (plate XIX ). 

Take a lateral half of the encephalon and scrape away 
the substantia grisea of the lobus frontalis in the region of 
the ventro-mesial border, and that of the nucleus caudatus, 
taking care not to injure the columnae fornicis. and expose 
the lateral prolongation of the commissure. 

By keeping to the ventro-mesial border of the commissure 
as the student proceeds cephalad there will be no fear of 
injuring any important structure in making this dissection. 
A special dissection is necessary to show the whole of the 
commissura anterior and to show its relations to the bulbi 
olfactorii. The requisite dissection can be made before the 
encephalon has been cut sagittally. without unduly mutilat- 
ing the lobi frontales. as follows : 

After the ventral surface of the brain has been studied 
and a drawing made, including the chiasma opticum with 
its tracti optici and the nervi optici, the search for the com- 
missura can be undertaken. With a sharp scalpel make an 
incision through the centre of the chiasma in a coronal direc- 
tion, as illustrated in plate XIX. Now proceed with some 
blunt instrument to scrape away the substantia grisea from 
the loci perforati anteriores to the extent of i cm. on each 
side of the fissura longitudinalis cerebri, carrying the ex- 
cavation toward the dorsal surface of the encephalon until 
a cord of substantia alba about 2 mm. in diameter is reached ; 
this is the commissura anterior. The further dissection is 
carried on very easily when once this point is reached, 
for all the student has to do is to clear away the substantia 
grisea that surrounds the remainder of the structure, until 
it can be clearly traced from one bulbus olfactorius to the 
other. 

The commissura is horse-shoe-shaped, with its centre 
about I cm. immediately dorsal to the chiasma opticum, 
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while the limbs run cephalad, parallel to the fissura longi- 
tudinalis, and enter their respective bulbi olfactorii. 

As far as could be observed from gross dissections, the 
commissure distributes very few fibres to any structures 
except the bulbi ; a few however appear to radiate to the 
lobi frontales and the lobi temporales. This arrangement 
seems to be quite different from that obtaining in the brain 
of man where the major portion of the commissura anterior 
is distributed to the lobi temporales, and only a few fibres 
to the bulbi olfactorii. On no account should the study of 
this commissure be neglected. 

With a sharp knife cut the columna fornicis, on the mesial 
surface of a lateral half of an encephalon, at the foramen 
interventriculare, and gently trace it cephalad and ventrad. 
At the point where the columna approaches to within about 
.5 cm. of the commissura anterior, it is called the Pars 
Libera Columnce Fornicis as shown in plate XX. 

When it reaches the level of the commissura it becomes 
imbedded in a quantity of substantia grisea, where it is called 
the Pars Tecta Colmnnce Fornicis. The columna is tough and 
is composed entirely of substantia alba. It passes caudad 
to the commissura anterior along the mesial border of 
the thalamus to its ventral surface to reach the corpus mamil- 
lare where it is distributed to the substantia grisea of that 
body. A very nice dissection of the columna fornicis can 
be made by simply scraping away the substantia grisea from 
the mesial surface that covers the columna without cutting 
the column. 

From the substantia grisea of the corpus mamillare there 
rises a cord of white fibres which takes a course cephalad, 
dorsad and then slightly caudad, ending in the nucleus 
of the tuber^ulum anterius thalami, where it appears to end 
in a dense spray of white fibres that spread out and run 
caudad and are finally lost in the substance of the thala- 
mus. The strand that connects the corpus mamillare with 
the thalamus is called the Fasciculus Thalamomamillaris 
(tract of Vicq d'Azyr). 

The pars tecta columnse fornicis and the fasciculus thala- 
momamillaris are quite large and can be readily exposed if 
the substantia grisea be removed as directed. To show the 
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CHAPTER XXL 
THE THIRD VENTRICLE. 

The Ventricidus Tertius (diacoele) (plates XV, XXV, 
and XXVII, fig. 2) is a slit-like space in the central region 
of the encephalon, lying in the sagittal plane. Overlying 
it is its thin roof and adherent to this is the tela chorioidea 
ventriculi tertii. 

In removing the brain from the skull the V. magna 
cerebri is pulled upon and this in turn pulls in a caudad 
direction the tela and the plexus, and gives the impression 
that the ventricle is not entirely covered by this membrane 
as shown in plate XIV; this, however, is not the case as the 
tela covers the ventricle completely. 

The floor of the ventricle is formed by those structures 
found in the locus interpeduncularis ; the frontal boundary 
consists of the columnse fornicis, the commissura anterior 
and the caudal extremity of the septum pellucidum. 

Examine carefully to see whether the cavity of the ven- 
triculus tertius extends betwen the two laminae of the sep- 
tum pellucidum. 

The caudal wall is formed by the corpus pineale, the 
lamina pinealis and the cephalic orifice of the Aquceductus 
Cerebri. 

The lateral walls are formed on either side by the thalami 
and the trigona habenulae. The central part of the ven- 
tricle is bridged across by the massa intermedia, and at the 
extreme caudal extremity it is crossed by the commissura 
posterior. That part of the ventriculus tertius lying cephal- 
ad to the massa intermedia is occasionally called the Aula. 
The ventriculus tertius communicates with each ventricu- 
lus lateralis by means of the foramen interventriculare, and 
with the ventriculus quartus through the aquaeductus cere- 
bri (plate XX). 

There is a hollow projection composed of substantia grisea 
protruding ventrad from the floor of the ventricle called the 
Infundibulum^ This structure is about 3 mm. in length 
and 2 mm. in diameter, very friable and invariably injured 



66 ANATOMY OF THE BRAIN 

when any effort is made to remove the hypophysis and at 
the same time retain its connection with the encephalon. 

The Hypophysis (pituitary body) rests in the Fossa Hy- 
pophyseos (sella turcica), and when the structures are in 
their normal position it is joined to the encephalon by means 
of the infundibulum. That portion of the infundibulum 
which remains attached to the encephalon after the re- 
moval of the hypophysis can be plainly seen on the ventral 
surface, plate VII. 

Reflect the pia mater from one of the thalami and from 
the ventral surface of the encephalon, then cut off one 
tractus opticus close to the chiasma opticum, and gradually 
tease the tractus away from its attachment to the pedunculus 
cerebri, and note its distribution to the pulvinar, cephalis 
pair of the corpora quadrigemina, and the corpus genicula- 
tum externum. x 
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CHAPTER XXII. 

THE CORPORA QUADRIGEMINA. 

The Corpora Quadrigemina are four rounded eminences 
lying between the thalami and the cerebelkim. 

The CoLLicuLi SuPKRiORES (anterior pair, nates) are 
two quite large bodies, hemispherical in shape and in the 
sheep much greater in size than those lying directly ventral 
called the Colliculi. Infer lores (posterior pair, testes). 

They are exposed by gently separating the cerebrum from 
the cerebellum. The structure of the colliculi superiores 
is quite complicated, and much patience will be required 
for their dissection. The cortex of these bodies is about i 
mm. in thickness, is composed largely of substantia grisea, 
and serves for the termination of a large number of the 
fibres of the tractus opticus. The deep portions of these 
colliculi consist mostly of transverse fibres that pass be- 
tween the colliculi, forming a sharp dip ventrad beneath 
the sulcus inter-coUicularis superior. 

These transverse fibres run laterad and ventrad;, and 
pass beneath the fibrae pontis superficialis and finally cau- 
dad to end in nuclei situated beneath the ventral surface of 
the caudal extremity of the medulla oblongata. This strand 
of fibres can be readily teased out if the fibrae pontis super- 
ficiales have been previously removed. The colliculi su- 
periores are separated by the sulcus inter-coUicnlaris supe- 
rior at the bottom of which are found two bundles of 
white fibres running in the direction of the sulcus, and 
dorsal to the transverse fibres just referred to; these sagit- 
tally directed fibres will be discussed when considering the 
remaining colliculi. 

The Colliculi Inferiores are much smaller in the sheep 
than the colliculi superiores and are composed almost wholly 
of substantia alba. Their relations are very peculiar and 
interesting ; to each colliculus fibres can be traced from the 
pars centralis thalami, passing caudad through the sulcus 
inter-collicularis superior, around the caudal border of the 
colliculus superior, where they join the substantia grisea 
which forms the colliculus inferior. From the lateral ex- 
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tremity of the colliculus inferior, fibres constituting the 
Brachium Quadrigeminum Inferiiis (plate XXIV) can be 
traced cephalad, resting in the sulcus between the dorsal 
border of the pedunculus cerebri and the colliculus superior ; 
they then take a curved dorso-caudad direction and help 
to form the caudal portion of the corona radiata, and 
eventually are distributed to the substantia grisea of the 
caudal extremity of the hemisphserium. 

This tract can be clearly seen if the tractus opticus be 
cut oflf close to the chiasma, and then carefully raised from 
the pedunculus cerebri. 
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CHAPTER XXIII. 

CEREBRAL PEDUNCLES. 

Leading caudad and ventrad from the hemisphaeria are 
the Pedunculi Cerebri (plate VII), emerging from the ven- 
tral surface of the encephalon between the lobi hippocampi. 
These pedunculi converge as they pass caudad, and meet 
just before they reach the cephalic border of the pons, 
where they disappear beneath the fibrae pontis superficiales. 
On their ventral surface is seen the caudal portion of the 
circulus arteriosus. From the ventral surface of each pe- 
dunculus, close to its mesial border will be seen arising the 
N. oculomotorius. Winding around the external border 
from the dorsal aspect, comes the N. trochlearis. 

Passing transversely across the ventral surface of the 
pedunculus is a very small and generally indistinct band 
of nerve matter called the Trcwtns Peduncular is Trans- 
versus. This tract passes laterad about 3 mm. cephalad to 
the superficial origin of the N. oculomotorius, until it 
reaches the sulcus between the corpus geniculatum internum 
and the colliculus superior and thence in some rare cases 
can be apparently traced to the trigonum habenulae as de- 
scribed in a subsequent study of the lateral area of the 
medulla oblongata. 

On the ventral surface of the pedunculus is also seen a con- 
ical bundle of fibres lying in a direction parallel to the gen- 
eral course of the peduncle, with its apex pointing toward the 
pons. This mass contains the fibres of the Tractus Pyra- 
midaliSj which, traced caudad, pass dorsal the fibrae pontis 
superficiales, and emerge at the caudal border of the pons 
as the Pyramis V entrails as shown in plate XXIIL Trac- 
ing this mass cephalad it will be seen to form a considerable 
part of the corona radiata, that corresponds to the genu, 
and the cephalic part of the pars postica capsulae internae, 
on its way to the cerebral cortex. 

A very simple procedure will show the formation of the 
Corona Radiata as shown in plate XXII. Take the side of 
the encephalon from which the tractus opticus has been 
removed, and tear away the lobus hippocampi with that 
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portion of the cerebrum lying immediately ventral to it. 

In order to ascertain the direction and distribution of 
such fibres as those constituting in part the pyramis ven- 
tralis, pick up a small bundle and pull or tease them gently, 
^nd they will be lifted from their course very distinctly. 

Make an incision passing transversely through the crura 
at the level of the exit of the N. oculomotor ius, which in- 
cision- also passes through the corpus geniculatum internum 
and the cephalic portion of the colliculus superior, and note 
the Nucleus Ruber. 

Consult plate XXIX and note how the constituent ele- 
ments converge to form the N. oculomotorius and the course 
of the nerve from the substantia grisea ventral to the 
aquaeductus cerebri ; also that on its way to the mesial 
surface of the crus it passes through a large collection of 
substantia grisea^, the nucleus ruber. 

Note the aquaeductus cerebri with a comparatively thick 
wall of substantia grisea, and that the aquseduct is not cir- . 
cular. Observe also that the transverse band of substantia 
alba 2 mm. dorsal to the aquseduct ; this band is composed 
of the transverse fibres of the colliculus superior. On the 
lateral border of this section (plate XXIX, fig. i) will be 
noticed a slight elevation, which is the corpus geniculatum 
internum, and ventral to this is a much smaller elevation, 
very slight in some instances, representing a section of the 
tractus peduncularis transversus. Dorsal to the corpus 
geniculatum externum in the same figure is another quite 
small projection, a section of the brachium quadrigemimmi 
inferius,. 

A section of the pedunculi intermediate between the 
exit of the N. oculomotorius and the cephalic extremity of 
the pons is very nicely shown in plate XXIX, fig. 2, illus- 
trating the brachia conjunctivae and the tractus pyramidalis 
pedunculi as well as the caudal extremity of the aquaeductus 
cerebri about which are arranged four bundles of longi- 
tudinal fibres. 

Plate XXIX, fig. 3, represents a section immecjiately 
cephalad to the pons showing the cephalic extremity of the 
ventriculus quartus and the various structures enumerated 
in the preceding section. 



ANATOMY OF THE BRAIN 71 

These sections arc very helpful in making clear the rela- 
tions of these various tracts, as well as showing clearly the 
composite nature of the crura cerebri. These sections 
should be carefully studied and drawings made. Coronal 
or transverse sections will be found to assist the student 
greatly in understanding the dissections showing the various 
strands and tracts. 
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CHAPTER XXIV. 

THE PONS. 

The Pons (pons Varolii, cerebellar bridge), plates XXIII, 
XXiy, and XXV, is a large band of substantia alba, lying 
in a coronal plane of the encephalon. Its greatest longi- 
tudinal extension is a little to each side of the median line 
where it will average about i cm. ; at its extremities, just 
as it is about to enter the cerebellar hemispheres it will 
measure about 8 mm. The central portion of the pons is 
marked by a well developed Sulcus Basilaris in which rests 
the A. basilaris. 

At the caudal extremity of this sulcus will be observed 
a small triangular depression, with its apex cephalad oc- 
cupied by the Aa. cerebelli posteriores. The prominent con- 
vexities on either side of the sulcus basilaris mark the loca- 
tion of the pontal nuclei. As the pyramidal tracts pass 
through the pons they are called the Fasciculi Longitudinales 
SuperHcialcs Pontis (pyramidales), and can be plainly seen 
by making an incision in the course of the sulcus basilaris 
and reflecting the fibrae pontis superficialis ; sections of 
these fibrae are shown in plate XXX, fig. i. This dissection, 
however, should be deferred until the ventral and lateral 
surfaces of the medulla oblongata have been studied. It 
will, of course, be noted that the caudal margin of the 
pons is quite straight while the convexity of the cephalic 
margin is very marked. 

As the pons passes laterad on either side it takes a sharp 
turn dorsad and passes directly to the hemisphaeria cere- 
belli forming the Brachia Pontis (the middle cerebellar 
peduncles). Rising from the lateral portions of the pons 
are the Nn. trigemini which are situated near the caudal 
margin; if the nerve be pressed caudad the fibres can be 
plainly seen passing between the various strands of the 
fibrae pontis superficiales. 

Examine the nerve closely and it will be seen to consist 
of two bundles; that placed laterad is sensory and much 
larger than the smaller or motor fasciculus placed mediad. 
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The further dissection of this nerve will be undertaken at 
a later stage. 

Just dorsad to the N. trigeminus is a well developed and 
distinct mass of cerebellar tissue, the Flocculus (plate 
XXIII). If a specimen be prepared by the Kaiserling 
method it will be well to make some sections through the 
entire substance of the pons parallel with the transverse 
fibres. 

This dissection will show quite plainly a deep set of trans- 
verse fibres the iibrae pontis profundae (Plate XXX, Fig. i) 
about 4 mm. from the ventral surface. These transverse 
fibres are quite white in color and readily distinguishable 
from the longitudinal fibres that have the appearance of sub- 
stantia grisea. 

Of these latter two groups exist, a ventral group, the fas- 
ciculi longitudinales superficiales pontis previously men- 
tioned, and the fasciculi longitudinales proftmdis pontis 
that occupy the minor portion of the dorsal two-thirds of 
the pons. 

If the incision be made through the cephalic margin of 
the pons, the brachia conjunctiva (superior cerebellar 
peduncles) are very plainly seen as two pronounced folds 
of substantia alba at the dorso-lateral borders (Plate XXX, 

Fig. ^)- . . . 

In the midline will also be seen a distinct septum divid- 
ing the white matter of the pons into two symmetrical 
halves; this septum is called the raphe pontis. The dorsal 
concave surface of the pons forms part of the cephalic half 
of the floor of the ventriculus quartus, and the sharp dip 
in the centre of this surface is the sulcus longitudinalis 
fossae rhomboideae, the elevation laterad to this sulcus is the 
eminentia medialis; these structures will be further con- 
sidered in the study of the ventriculus quartus (see Plate 
XXX, Fig. 2). 

About 2 mm. ventrad to the surface of the eminentia me- 
dialis and close to the raphe pontis is a round bundle of 
fibres called the fasciculus longitudinalis medialis; this 
fasciculus is very distinctly seen when the section is held 
up to the light. 

If another transverse incision be made at the level of the 
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exit of the N. trigeminus the two transverse fibrous masses 
will be seen to unite on either side and form the brachium 
pontis. 
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CHAPTER XXV. 
THE TRAPEZIUM. 

The trapezium (Plates XXIII, XXX, Fig. 3) is a trans- 
verse band of fibres, the borders of which are nearly parallel. 
It occupies the space between the medulla oblongata and the 
pons. Its width is nearly 4 mm. and it extends completely 
across this portion of the encephalon. 

About midway between the borders and 3 mm. from 
the middle line will be seen the exit of the N. abducens 
(sixth pair). At the lateral extremities are two large 
nerves, the N. facialis and the N. acusticus. The N. facialis 
(seventh pair, portio dura of Willis) is easily identified and 
arises from the cephalic half of the lateral portion of the 
trapezium. Its appearance is distinctly fibrillar and it passes 
laterad in a plane parallel with the ventral surface of the 
trapezium; the nerve can be readily dissected to its genu 
(knee) which forms the eminentia facialis situated in the 
floor of the ventriculus quartus, if the tissue be carefully 
cleared away from the lateral side of the nerve. Or, still 
better, make an incision through the centre of the trapezium 
parallel with its long diameter, making a section as shown 
in Plate XXX, Fig. 3, and the course of the nerve can be 
very distinctly seen. 

If the section be fortunately made along the caudal bor- 
der of the nerve, it can be elevated from the surrounding 
tissue and traced directly to the genu. In the same section 
will be shown some fibres of the N. abducens passing ven- 
trad a few mm. from the middle line. This section also 
clearly illustrates the large portion of the ventriculus quartus 
that is occupied by the vermis cerebelli minor, as well as 
showing the radix ascendens, N. trigemini and the corpus* 
restiforme ; the two latter lying laterad to the N. facialis. 

The N, O'Ctisticus (eighth pair, portio mollis of Willis) is 
seen immediately caudad to the N. ficialis and it can be traced 
from the tuberculum acusticum in the recessus lateralis 
ventricuH quarti, around the corpus restiforme lying ven- 
trad to the flocculus. This nerve is very soft and easily 
torn so that considerable care must be taken in its study 
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or it will be spoiled and the usefulness of the dissection de- 
stroyed. The course of the N. acusticus as it winds around 
the corpus restiforme is clearly displayed in Plates XXIII, 
XXIV and XXV. An elevation, well marked in some 
specimens, is seen on each side of the middle line of the 
trapezium, caused by the pyramis medullae oblongatae as 
the pyramis passes caudad to reach the medulla oblongata. 
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CHAPTER XXVI. 

STRUCTURE OF THE MEDULLA— VENTRAL 

SURFACE. 

The medulla oblongata (medulla^ marrow; ohlongus, 
greater in length than in breadth ; cerebral protuberance of 
GoU). The lower extremity is called the ''tail or rachidian 
bulb;'* bulbus medullae spinalis sen rachidicus; French, 
bulbe rachidian — Dunglison ; see Plates XXIII, XXIV and 
XXV. 

In order to obtain the best results from a macroscopic ex- 
amination of the encephalon, the specimen should be hard- 
ened in a large quantity of a ten per cent solution of forma- 
lin for at least a month. Take the specimen from the 
formalin solution and place it in water for a week or tw^o, 
changing the water several times ; the preparation will then 
be in the best possible condition for inspection. In fact, 
the longer the material remains in the hardening solution 
the better. It has been found that medullae prepared by this 
simple method present the superficial markings much more 
distinctly than when they are examined immediately after 
removal from the skull or after a shorter immersion in 
formalin. The myelin sheaths of the nerve fibres swell 
from the absorption of water, while the connective tissue 
which is apparently in greater quantity between the various 
fasciculi, does not. This in all probability, explains the 
prominence assumed by the various tracts, after immersion 
in water, that previously were very indistinct or absolutely 
invisible to the naked eye. 

The student will find several tracts located in the me- 
dulla oblongata very difficult to identify unless some care 
is exercised in preparing the specimen, but with application, 
and a good specimen the tracts to be enumerated can be 
found and named. 

That portion of the encephalon under consideration is 
perhajps the most difficult of any of the subdivisions of the 
central nervous system to analyze, and nothing is attempted 
in the present connection except the superficial markings, 
and those structures that are apparent in the ventriculus 



80 ANATOMY OF THE BRAIN 

quartus. The nuclei of origin of the nervi cerebrales, the 
central nuclei, and the deep lying tracts, will not be now con- 
sidered. 

The medulla oblongata measures 21 mm. in width, 17 
mm. in length and 23 mm. in thickness; those measure- 
ments will vary to a limited extent, but these are the di- 
mensions computed after the examination of about fifty 
medullae. 

Before removing the pia, some attention must be de- 
voted to the consideration of the arrangement of this mem- 
brane near the caudal extremity of the vermis cerebelli and 
the cephalic portion of the medulla oblongata in the region 
of the flocculus. Look for the aperaturae ventriculi quarti, 
and examine the plexus chorioideus ventriculi quarti on 
either side, and note the close relation that these plexuses 
bear to the nervi acustici, and how they appear to follow 
the nerves ventrad. 

Now remove the pia completely from the medulla ob- 
longata, and in so doing the nerves will be detached, but 
as they have already been studied this will do no harm. 
In this procedure be very careful not to injure the delicate 
tissues that lie in the vicinity of the ventriculus quartus. 

As already described the pia begins to thicken into a de- 
cidedly tough and fibrous sheath as it is traced toward the 
caudal extremity of the medulla oblongata, and adheres 
very tenaciously to the tissues inclosed. It is specially 
difficult to remove it from the fissura mediana ventralis of 
the medulla spinalis, where this structure joins the medulla 
oblongata. 

Make an incision through the pia, parallel with, and on 
each side of the fissura mediana ventralis, extending to the 
caudal extremity of the specimen, and gradually detach the 
membrane towards the dorsal surface; lastly pull away the 
part left in the fissura ventralis. If this operation be care- 
fully done, none of the delicate lines separating the fasciculi 
on the surfaces of the medulla oblongata and the medulla 
spinalis will be obliterated. 

In Plate XXIII the pia is enlarged out of proportion, and 
a diagramatic space shown between the cord and pia, that 
does not exist in nature. 
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In the median line of the ventral surface is seen the fissura 
mediana vcntralis, extending from the caudal extremity 
of the sulcus basilaris to the cephalic ending of the fissura 
mediana ventralis medullae spinalis. 

This so-called fissure of the medulla oblongata is really 
not a fissure, but a sulcus, the fissure having been obliterated 
by the decussation of the fibres of the pyramides medullae 
oblongatae passing from one side of the medulla to be- 
come the fasciculus ccrchro-spiualis interna (Hardesty) of 
the opposite side of the medulla spinalis, see Plates XXXIII, 
V. This fasciculus was first clearly described by Dr. Hard- 
esty and the description published in the Journal of Com- 
parative Neurology, Vol. XII, Xo. 2, June, 1902. Dr. 
Hardesty clearly showed that this fasciculus was composed 
of fibres derived from the pyramis medullae oblongatae of 
the opposite side. 

On examining the medullae of nearly a hundred en- 
cephala, it w^as impossil:)le to find any large bundles of fibres 
passing from one side of the medulla to the opposite side of 
the cord, a condition contrary to w^hat we find in the 
human brain, wdiere the decussating l)undles are so clearly 
seen by the naked eye. 

On either side of the sulcus ventralis is a well marked 
band of tissue called the pyramis (the anterior or ventral 
pyramids) which is separated from the remaining portion 
of the lateral half of the medulla oblongata by the sulcus 
ventralis lateralis ( antero-lateral fissure) ; this sulcus is very 
distinct cephalad, but becomes very indistinct as it is traced 
caudad. 

The pyramids are at their greatest width as they lie in 
the caudal part of the medulla, but as they are traced 
cephalad they become gradually narrower and more dis- 
tinct; each tract appears to break up into strands of fibres. 

The median bundles reach the caudal border of the pons, 
superficial to the trapezium, while the lateral bundles pass 
dorsad to the superficial fibres of the trapezium prior to 
reaching the pons, constituting the fasciculus longitudinalis 
superficialis pontis (see Plate XXX), where transverse sec- 
tions of these bundles of fibres are nicely shown. Bv re- 
fleeting the fibrae pontis superficialis the longitudinal course 
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of the fibrae pyramidales can be clearly demonstrated by 
tearing the fibrae in the direction in which they run. 

Immediately laterad to the cephalic third of the pyramis 
can be found a very delicate and sometimes indistinct strip 
of white substance, here called the fasciculus lateralis minor. 
The cephalic extremity of this tract is first observed as it 
emerges from the sulcus separating the pons from the 
trapezium ; look for it just mediad to the exit of the nervus 
facialis from the trapezium. Occasionally considerable per- 
sistence must be exercised to identify it, but a careful search 
will invariably be rewarded. Traced caudo-mediad to the 
caudal border of the trapezium, it is seen to approach the 
lateral margin of the pyramis from which it is separated 
by a distinct depression, the cephalic extremity of the 
sulcus ventralis lateralis. Traced caudad it runs for a 
short distance nearly parallel with the fissura mediana 
ventralis; it then takes a gradual bend laterad to reach 
the lateral aspect of the medulla spinalis. In passing 
obliquely across the medulla oblongata it lies laterad to the 
exit of the fibres which unite to form the nervus hypoglos- 
sus. As the fasciculus reaches the medulla spinalis it be- 
comes quite distinct and easily distinguishable from the 
adjacent tissues; it can be finally traced to the superficial 
area of the medulla spinalis, about the centre of the funic- 
ulus lateralis as shown in Plate XXXIII. 

Another very interesting feature of the medulla oblongata 
is the oliva, so conspicuous in the human encephalon. Lying 
one on each side, the olivae are to be seen immediately 
caudad to the trapezium, resting in the obtuse angle formed 
by the caudal border of the trapezium and the lateral border 
of the fasciculus lateralis minor. The olivae are very indis- 
tinct in some specimens, but in others again they are easily 
seen, and their superficial relations clearly evident. 

In a transverse section of the medulla oblongata passing 
through the olivae, a distinct round nucleus can be seen 
close to the surface of the structure, Plate XXX, Fig. 3, 
and Plate XXXI, Fig. i. Laterad to the olivae on each 
side will be seen a longitudinal tract of considerable size 
traceable in some instances to the caudal extremity of the 
medulla oblongata. 
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This large bundle is the radix ascendens N. trigemini of 
the medulla oblongata and by reflecting the superficial 
transverse fibres of the trapezium, and the adjoining fibres 
of the pons, and then teasing the nerve caudad, the fibres 
of this radix can be traced nicely. This radix rapidly di- 
minishes as it is traced caudad, and toward its termination 
the superficial boundaries become very indistinct if not quite 
obliterated. 

As the pia is carefully removed from this eminence a 
number of the radices forming the Nn. glossopharyngeus 
et vagus will be seen passing from the medulla between 
the fibres constituting the radix ascendens N. trigemini; 
the direction of the line of exit of these root fibres is caudo- 
laterad, and they appear to be in line with those bundles of 
fibres that constitute the radix cerebralis N. accessorii. 

Another feature of interest is the presence of a large 
number of arching fibres that appear to emerge from the 
deep tissue of the medulla oblongata by way of the sulcus 
ventralis lateralis. They are found on the cephalic half of 
the medulla, covering the caudal part of the oliva ; they pass 
caudo-laterad then gracefully change their course to cephalo- 
dorsad and are lost on the surface of the corpus restiforme 
(Plate XXIII). 

These fibres no doubt are the fibrae arcuatae externae, 
and in all probability are analogous to the striations found 
in the corresponding location on the human encephalon. 
These fibrae are somewhat difficult to find, but they are 
there and a determined search will invariably reveal them. 
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CHAPTER XXVII. 

THE MEDULLA OBLONGATA— LATERAL SUR- 
FACE. 

There is nothing particularly striking to be found on 
the lateral aspect of the medulla oblongata. At the caudal 
extremity, if the specimen be viewed from the side, the ven- 
tral surface will be seen to bend quite suddenly in a dorsad 
direction, to reach the medulla spinalis (Plate XXIV). The 
fasciculus lateralis minor is plainly seen, and will be found 
to be exceedingly well marked as it reaches the cord. An 
earnest effort should be made to identify this structure, 
and to determine if possible its cephalic destination. Its 
relations as it is traced are to be carefully noted. 

Perhaps the easiest way to begin the study of the direc- 
tion of the tract would be to search for it at the cephalic 
extremity of the medulla spinalis, whence it can be followed 
with comparative ease. The sulcus lateralis ventralis and 
the sulcus lateralis dorsalis are easily identified; the latter 
sulcus must be followed cephalad, where it will be seen lying 
between the radix ascendens N. trigemini and the corpus 
resti forme. Toward its cephalic extremity it becomes very 
indistinct and finally ceases at the caudal border of the 
trapezium. 

Lying between the fasciculus lateralis minor and the 
sulcus lateralis dorsalis, is an important tract called the 
fasciculus cerehellospinalis, because it runs directly to the 
corresponding cerebellar hemisphere from the medulla 
spinalis. This fasciculus is frequently called the direct 
cerebellar tract and forms part of the inferior cerebellar 
peduncle. Traced to its termination it will be found to pass 
from the dorsal part of the funiculus lateralis medullae 
spinalis to the medulla oblongata, constituting its lateral bor- 
der resting between the radix ascendens N. trigemini, and 
the cephalic termination of the fasciculus cuneatus (see 
Plate XXIV). Upon reaching the lateral extremity of 
the trapezium, it bends dorsad, winding around the cephalic 
border of the N. acusticus, and then turns slightly caudad 
to enter the cerebellum to which it may be easily traced. 
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Just dorsad to the cephalic extremity of the fasciculus cu- 
neatus will be seen a modest elevation called the clava, to be 
again referred to, and mediad to the cephalic extremity of 
the clava, lying close against the N. acusticus, will be ob- 
served a limited view of the area actistica. Note how un- 
mistakably the N. acusticus can be observed entering the 
dorsal surface of the medulla oblongata. 

While engaged in the study of this surface of the medulla 
oblongata, some very interesting structures can be investi- 
gated if the caudal third of the hemisphaerium cerebri be 
removed as shown in Plate XXI. 

It would be well, perhaps, also to remove the hemisphae- 
rium cerebelli and the flocculus from the side under con- 
sideration; this dissection is easily effected, and will ex- 
pose the parts to be immediately enumerated as shown 
slightly enlarged in Plate XXIV. 

Lying against the convexity of the corpus resti forme as 
it winds cephalad of the N. acusticus will be found a large 
band of substantia alba, consisting of fibres that constitute 
the major portion of the pons. This bundle is the brachitmi 
pontis (middle cerebellar peduncle) and these fibres con- 
nect the two cerebellar hemispheres. 

A portion of these fibres may be separated from the un- 
derlying strands and traced by teasing to the medullary 
substance of the hemisphaerium cerebelli. 

Passing caudad, beneath the cephalic border of the bra- 
chium pontis is a large band coming from beneath the cor- 
pora quadrigemina, called the brachium conjiinctivum (su- 
perior cerebellar peduncle, anterior cerebellar peduncle, 
crus cerebelli ad corpora quadrigemina) ; this structure will 
be more fully described while considering the anatomy of 
the ventriculus quartus. 

Winding from the dorsal to the lateral surface of the 
brachium conjunctivum can be seen the N. patheticus; this 
nerve is very delicate and will be torn from its attachment if 
the dissector is not careful. The brachium quadrigeminum 
inferius is plainly seen running along the dorsal border of 
a triangular area called the trigonum lemnisci. The three 
boundaries of this space are, the ventral border of the bra- 
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chium quadrigeminum inferius, the cephalic border of the 
pons and the dorso-caudal border of the pedunculus. 

In a later dissection when the tractus opticus has been 
removed, this brachium can be distinctly traced by way of 
the internal capsule to the caudal extremity of the hemi- 
sphaerium cerebri as shown in Plate XXI T. The student 
must endeavor to trace this brachium when he is demon- 
strating the corona radiata. 

At the point, where the brachium meets the pedunculus, 
look for the tractus peduncularis transversus, resting in the 
sulcus between the colliculus superior and the pulvinar. 
In some specimens this tract appeared traceable to the mesial 
surface of the colliculus superior into the sulcus intercol- 
licularis, where it reaches the lamina quadrigemina ; it then 
changes its course and passes directly toward the trigonum 
habenulae. 

This tract, together with the brachium quadrigeminum 
inferius and the caudal border of the tractus opticus^, forms 
another triangle which contains the corpus genie nlatiim in- 
ternum. As the tractus peduncularis transversus lies in the 
most dorsal portion of the sulcus, it is very indistinct, but 
in a few encephala there can be no doubt as to its existence 
and destination. 

The tractus opticus is particularly well shown in this 
dissection as it passes dorso-caudad to reach the pulvinar, 
corpus geniculatum externum and the colliculus superior. 

If the caudal portion of the hemisphere be cut away in 
an oblique direction, and the dissection carefully done, the 
structures lying dorsad and caudad to the pulvinar will be 
nicely exposed and the relations of the pulvinar, fascia 
dentata, hippocampus, and thp cornu inferius ventriculi 
lateralis clearly shown (Plate XXI). 
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CHAPTER XXVIII. 

THE MEDULLA OBLONGATA— DORSAL SUR- 
FACE. 

The dorsal aspect of the medulla oblongata (Plate XXV) 
is of more than ordinary interest, as it is largely occupied 
by that interesting space called the vcntriciilns quartus. 
The caudal extremity of the medulla oblongata passes into 
the cephalic portion of the medulla spinalis quite abruptly. 
The greater difference will be seen in the lateral diameters. 
The caudal third of the medulla oblongata does not enter 
into the formation of the vcntriculus quartus, and the de- 
scription of that portion not entering into relation with the 
ventricle will be completed prior to the consideration of 
those parts of the medulla that are so intimately associated 
with this very important venricle. 

In the mid-dorsal line will be noticed the sulcus dorsalis 
continued cephalad from the cord. This sulcus is prevented 
from reaching the ventricle by an arched band of tissue, 
whose convexity is directed caudad, called the obex. 

This obex is generally quite prominent, and little difficulty 
will be experienced in finding it. As the sulcus dorsalis 
reaches the obex it appears to divide into two rami that pass 
latero-cephalad in opposite directions, embracing the ex- 
tremities of the obex, and finally to disappear on the dorsal 
surface of the medulla oblongata at a variable distance 
from their origin. 

On either side of the little triangular space formed by 
the obex and the diverging rami of the sulcus dorsalis, is 
seen a very delicate fusiform tract of substantia alba, for 
which I would suggest the name of fasciculus fnsiformis. 
The writer's attention was first called to the possibility of a 
distinct tract in this region from the peculiar arrangement 
of the white fibres noticed in an histological section of the 
cord located about 5 mm. from the medulla oblongata and 
stained with haematoxylin. 

This tract in section is clearly shown in Plate XXXIII, 
P, and in making sections that gradually approach the me- 
dulla oblongata, the tract increases in size and finally reaches 
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the surface by way of the proximal extremity of the sulcus 
dorsalis as illustrated in Plate XXV. 

This fasciculus is scarcely perceptible in fresh encephala, 
and in those specimens that are examined directly after re- 
moval from the solution of formalin; after macerating the 
formalin-fixed brain in water for two or three weeks the 
tract is easily found. 

If the sulcus dorsalis be gently opened the dorsal edge 
of the fasciculus fusiformis will be seen skirting the wall 
of the sulcus dorsalis, diminishing in size as it passes 
caudad; the dissector should not neglect to discover this 
fasciculus. The tract can be seen in a transverse section of 
the cephalic extremity of the medulla spinalis with the 
naked eye if a very thin section be made with a sharp knife 
and the section viewed while held up to the light, but not 
direct sunlight. 

The sulcus dorsalis, Plate XXV, is bounded on each side 
by the fasciculus gracilis (tract of Goll, postero-internal 
tract), which passes cephalad and ends, when it reaches the 
level of the obex, in the clava which assists in forming in 
part the caudo-lateral boundary of the ventriculus quartus. 

Laterad to the fasciculus gracilis can be seen the fasciculus 
cuneatus (tract of Burdach, postero-external tract). These 
two fasciculi are separated by the sulcus intermedius dor- 
salis. The fasciculus cuneatus traced cephalad ends in a 
very indistinct enlargement called the tuherculum cuneatum, 
while the sulcus intermedius dorsalis is lost on the lateral 
aspect of the medulla oblongata. The sulcus lateralis dor- 
salis runs along the lateral border of the fasciculus cu- 
neatus, separating it from the corpus restiforme, and is the 
line of origin of the dorsal nerve roots of the nervi cervicales 
as well as some of those going to the N. vagus and N. ac- 
cessorius. Ventral to the sulcus lateralis dorsalis lies the 
fasiculus cerebellospinalis passing to the lateral area of the 
medulla oblongata, forming there, as stated, the major part 
of the corpus restiforme. 
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CHAPTER XXIX. 

THE FOURTH VENTRICLE. 

The ventriculus quartus is an irregular space lying dorsal 
to the pons, the trapezium and the cephalic two-thirds of 
the medulla oblongata. Its length is about 17 mm., its 
greatest width about 8mm., and its depth i m. to 3 mm. 
Its roof is formed cephalo-caudad by the velum medulare 
cmterins (valve of Vieussens), vermis cerebelli minor, and 
the tela chorioideus ventriculi quarti. A portion of the 
lateral wall at the cephalic extremity is formed on either 
side by the brachium conjunctivum. 

The distal extremities of the brachia approach the mesial 
line as they pass caudad, and meet in the medullary sub- 
stance of the cerebellum, forming almost a complete circle, 
as shown by the dotted line in Plate XXV. This circle is 
completely filled in or closed by the velum medulare an- 
terius. Further caudad the lateral boundaries are formed 
by the areae acusticeae, and lastly by the rami of the obex 
and a small portion of the clava. 

The sulcus longitudinalis fossae rhoniboideae divides the 
floor of the ventricle into two symmetrical halves; the 
cephalic extremity of this sulcus leading to the caudal open- 
ing of aquaeductus cerebri, and its caudal limitation ending 
at the entrance of the canalis centralis into the cord. 

The fossa rhomboidea is limited on each side by the sulcus 
limifans fossae rhomboideae. Just caudad to the central part 
of the floor of the ventricle will be seen a very narrow bi- 
convex area called the endnentia medialis, with an exceed- 
ingly shallow groove running longitudinally through its 
centre, perhaps a continuation of the sulcus longitudinalis 
fossae rhomboideae. 

This eminence in some cases is markedly depressed, and 
is inclosed on either side by a delicate semilunar sulcus; it 
is in all probability the homologue of the eminentia medialis 
found in the floor of the ventriculus quartus in man. The 
eminence is clearly illustrated in Plate XXV and Plate 
XXXI, Figs. 2 and 3. 

The cephalic portion of each lateral half of the ventricular 
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floor IS marked by a distinct spherical elevation called the 
cminentia facialis, beneath which is the genu nervi facialis 
and to which the X. facialis can be easily traced, as shown 
in Plate XXX, Fig. 3. 

ITie student must not fail to make an incision parallel to 
the cephalic border of the trapezium extending completely 
through the structure in order to demonstrate the course 
of this nerve as it passes through the substance of this part 
of the encephalon. 

Laterad to the eminence that has just been studied, look 
for a triangular depression called the fovea anterior. Caudad 
to this fovea the sulcus limitans fossae rhomboideae bends 
toward the middle line along the mesial border of quite a 
large convex elevation, the area acnstica; note the N. acus- 
ticus leading down to it. 

At the caudad extremity of the ventricle note the large 
mass of matter lying dorsad to the entrance of the canalis 
centralis, the obex previously mentioned; with its convexity 
directed caudad, while the rami obicis pass cephalad and are 
lost to view as thev reach the areae acusticae. Where the 
inner margins of these rami meet the mesial convex borders 
of the areae acusticae is another triangular depression, the 
fovea posterior (ala cinerea). 

On each side of the caudalic portion of the floor of the 
ventricle, lying between the sulcus longitudinalis fossae 
rhomboideae and the ramus obicis, is a longitudinally placed 
eminence called the cminentia hy p gl ossi (tngonnm hypo- 
glossi). The sulci limitantes fossae rhomboideae converge 
to meet the sulcus longitudinalis fossae rhomboideae at the 
caudal extremity of the ventricle to form the calcnnus scrip- 
torins (named by Herophilus, 3rd Century B. C). 

The nucleus alae cinereae is situated immediately ventrad 
to the fovea posterior ; this nucleus is the point of termina- 
tion of the sensory fibres of the N. glossopharyngeus and 
the N. vagus. The nucleus ambiguus is found just laterad 
to the fovea posterior, and from this nucleus spring the 
motor roots of the same two nerves, together with some of 
those of the N. accessorius. 

I'^nder no consideration must the student be permitted 
to leave the work on the gross anatomy of the sheep's brain 
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without making a series of coronal section of the encephalon 
such as those illustrated in Plates XXVI to XXXII, in- 
clusive. 

Drawings should be made and all the parts identified. 
These preparations are of great value in fixing in the stu- 
dent's mind the relationships of the ganglia, fasciculi and 
other points of interest that he has been working out in the 
foregoing pages. 

It would be well worth the trouble to prepare a brain by 
the Kaiserling method, from which to make these coronal 
sections, for there will be difiiculty in making out many of 
the points of interest even with a brain that has been, care- 
fully prepared. 
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PLATES L— XXXVI^ 

[FROM DRAWINGS (EXCEPTING LAND II.) BY 

THE AUTHOR] 
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PLATES I AND II. 

These plates represent the skull of the sheep one-half 
the actual size of the preparation and reproduced by 
photographs. 

PLATE I represents the dorsal surface of the skull. 

PLATE II shows very clearly the lateral elevation of 
the entire skull. 

These two plates will assist the student in removing 
ihe brain from the cranium, by giving him some concep- 
tion of the place to make the first incisions, and how the 
further operations are to be carried on. 
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PLATE II. 

LATKRAL ELEVATION OF THE SKULL. 
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PLATE III. 

THE ENCEPHALON. 

This illustration is designed to give an idea of the 
appearance of the encephalon, inclosed within the dura 
mater, the calvarium having been removed. Two of the 
sinuses have been opened, as they ought to be if the 
directions for dissecting them are carried out. Note the 
tubular process extending caudad over the medulla 
spinalis. 

A. Bulbi olfactorii. 

B. Triangular thickening. 

C. Vena frontalis. 

D. Fissura cruciata. 

E. Fissura cerebri lateralis. (Sylvius.) 

F. Sinus sagittalis. 

G. Vena cerebri magna. (Galen.) 
H. Confluens sinuum. 

I. Sinus transversus. 

J. Vermis cerebelli. 

K. Hemisphaerium cerebelli. 
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PLATp; III.— DORSAI, ASPECT OF DURA MATF.R 

(X I 2/3). 
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PLATE IV. 

THE CIRCULUS ARTERIOSUS. 

The circuliis arteriosus (WilHsi) as shown in this 
drawing can be worked out on most encephala where 
the arteries have not been injected. It is a little difficult 
sometimes to identify the artcria cerebri propria because 
it dij^ides immediately after entering the brain cavity. 

A. Arteria cerebri anterior. 

B. Arteria communicans. 

C. Arteria cerebri media. 

D. Ramus anterior. 

E. Ramus posterior. 

F. Arteria cerebri posterior. 

G. Arteria basalaris. 

H. Arteria cerebelli anterior. 

I. Arteria cerebelli posterior. 

X. Arteria cerebri propria. 

Z. Arteria basilaris gangliaformis posterior. 
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PLATE JV,— ARTKRIES (")N \-ENTRAi 


SURFACE 
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OF THE BRAIN' (x i 2/3). 
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PLATE V. 

FACIES DORSALIS CEREBRI ET CEREBELLL 



A. 


Fissura longitudinalis. 


B. 


Sulcus coronalis* 


C. 


Fissura cruciata. 


D. 


Fissura cerebri lateralis. (Sylvius.) 


E. 


Fissura suprasylvia. 


F. 


Sulcus lateralis. 


G. 


Sulcus intermedia. 


H. 


Sulcus medialis. 


I. 


Fissura cerebelli superior. 


J. 


Fissura cerebelli medialis. 


K. 


Fissura cerebelli inferior. 


L. 


Medulla oblongata. 


M. 


Sulcus dorsalis. 


Z. 


Polus posticus. 


I. 


Gyrus frontalis superior. 


2. 


Gvrus frontalis medialis. 


3. 


Gyrus sylviacus (arcuatus). 


4. 


Gyrus lateralis. 


5. 


Gvri mediales. 


6. 


Gyrus internus. 


7. 


Vermis cerebelli. 


8. 


Paraflocculus. 


9. 


Paraflocculus. 


10. 


Lobus superior (Hemisphaerium cerebelli) 


II. 


N. cervicalis I. 


12. 


Medulla spinalis. 
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PLATE VI. 

FACIES LATERALIS CEREBRI ET CEREBELLL 

A. Gyrus frontalis inferior. 

B. Gyrus orbitalis. 

C. Tractus olfactorius. 
G. Fissnra rhinalis. 

H. Gyri centrales (Island of Reil). 

I. Fissura cerebri lateralis (Sylvii). 

J. Ramus posterior fissurae cerebri lateralis. 

W. Ramus anterior fissurae cerebri lateralis. 

Z. Lobus hippocampi. 

3. Gyrus sylviacus (arcuatus). 

7. V^ermis cerebelli. 

8. Lobus cerebelli inferior (Paraflocculus). 

9. Lobus cerebelli medialis (Paraflocculus). 

10. Lobus cerebelli superior (Hemispliaerium cere- 
belli). 

II. Flocculus. 
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PLATE VI.— T.ATERAI, SURFACE OF THE BRAIN. 



108 ANATOMY OF THE BRAIN 





PLATE VII. 


VENTRAL SURFACE OF THE ENCEPHALON 


A. 


Fissura sagittalis. 


B. 


Gyrus orbitalis. 


C. 


Substantia grisea radicis lateralis. 


D. 


Radix medialis bulbi olfactorii. 


E. 


Substantia alba radicis lateralis. 


F. 


Locus perforatus anterior. 


G. 


Fissura rhinalis. 


H. 


Insula. 


I. 


Fissura cerebri lateralis. 


J. 


Infundibulum. 


K. 


Chiasma opticuni. 


L. 


Tractus opticus. 


M. 


Corpus maniillare. 


N. 


Tractus peduncularis transversus. 


O. 


Nucleus interpeduncularis. 


P. 


Pedunculus cerebri. 


Q. 


Pons. 


R. 


Trapezium. 


S. 


Oliva. 


T. 


Fasciculus lateralis minor. 


U. 


Medulla oblongata. 


V. 


Radix spinalis nervi accessorii. 


W. 


Ramus anterior fissura cerebri lateralis. 


Y. 


Sulcus ventralis medullae oblongatae. 


Z. 


Lobus hippocampi. 


I. 


Bulbus olfactorius. 


2. 


N. opticus. 


3. 


N. oculomotorius. 


4. 


N. trochlearis. 


5. 


N. trigeminus. 


6. 


N. abducens. 


7. 


N. facialis. 


8. 


N. acusticus. 


9. 


N. glossopharyngeus. 


10. 


N. vagus. 


II. 


N. accessorius. 


12. 


N. hypoglossus. 


13. 


Radix ascendens X. trigemini. 
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PLATE VII.— VENTRAT. Sl'RFACE ()F THE 
BRAIN (x I 2/3). 
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PLATE VIII. 

FACIES MEDIALIS CEREBRI. 

A. Rostrum corporis callosi. 

B. Genu corporis callosi. 

C. Bulbus olfactorius. 

D. Sulcus cinguli. 

E. Gyrus intermedius. 

F. Sulcus parolfactorius. 

G. Gyrus marginalis anterior. 
H. Gyrus cinguli. 

1. Corpus callosum. 

J. Sulcus corporis callosi. 

K. Gyrus marginalis posterior. 

L. Sulcus splenialis. 

M. Splenium corporis callosi. 

N. Colliculus superior. 

O. Corpus medullare cerebelli. 

P. Ventriculus quarti. 

Q. Canalis centralis. 

R. Lamina quadrigemina. 

S. Corpus pineale. 

T. Commissura posterior. 

U. Fasciola cinerea. 

V. Trigonum habenulae. 

W. Corpus fornicis. 

X. Substantia intermedia (commissura medialis) 

Y. Tuber cinereum. 

Z. Commissura anterior. 

2. Radix medialis bulbi olfactorii. 
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PLATE \lir— ANTERK1K SURFAQi Ol- THE 
riRAIN (X I 2/3). 



112 ANATOMY OF THE BRAIN 



PLATE IX. 

FASCIES ANTERIOR. 

This figure represents the eiicephalon when it is looked 
at from a point directly cephalad. This plate together 
with Plates V, VI and VII, will give a very clear idea 
of the general shape and detailed appearance of the 
exterior of the encephalon. 

A. Gyrus frontalis medialis. 

B. Sulcus coronalis. 

C. Fissura cerebri lateralis. 

D. Gyrus sylviacus. 

E. Fissura cruciata. 

F. Fissura sagittalis. 

G. Gyrus frontalis superior. 
H. Fissura suprasylvia. 

J. Insula. 

L. Lobus hippocampi. 

O. Lobus olfactorius. 
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PLATE X. 

EXTENSION OF FISSURES AND SULCI INTO 

THE HEMISPHERES. 

This illustration is introduced to convey some idea of 
the relatively e^reat superficial area provided by the 
extension of fissures and sulci into the substance of the 
hemispheres. It must also be noted that, wherever the 
depressions go, there follows a corresponding quantity 
of substantia grisea, and that this substantia grisea is 
composed of innumerable nerve cells, the physiological 
units of all nerve tissue. 

It is self evident that the area thus provided affords 
accommodation for a vastly greater number of cells than 
would be possible were the surface of the cerebrum 
unconvoluted. 




PLATE X.— SECTION I IF CEKEBKUU TO SHOW 
GRAY AND WHITE MATTER (x 1 2/3). 
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PLATE XI. 

COURSE OF THE FIBRES OF THE CORPUS 

CALLOSUM. 

This dissection was made to convey to the student 
some idea of the course taken by the fibres of the corpus 
callosum in its various parts. 

A. Genu corporis callosi. 

B. Stria longitudinalis medialis. 

C. Stria longitudinalis lateralis. 

D. Corpus callosum. 

E. Fibres of the caudal portion of the corpus cal- 
losum after they have changed their course and proceed 
cephalad tov^^ard the cephalic extremity of the lobus hip- 
pocampi, covering the cornu inferius ventriculi lateralis. 

F. Splenium corporis callosi. 

G. Corpus pineale. 

H. Colliculus superior. 
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PLATE XI.- 


-CORPUS CALLOSUM, DORSAL SUR- 




L 


FACE (X I 2/s). ^M 
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PLATE XII. 

FIBRES OF THE CORPUS CALLOSUM AND 
STRIATED CONSTRUCTION. 

Represents many features that are similar to those 
shown in the preceding cut, emphasizing more particu- 
larly perhaps the striated construction of the corpus cal- 
iosum. 

A. The cephalic extremity of the transverse fibres of 
the splenium corporis callosi, as they lie over the cephalic 
extremity of the cornu inferius ventriculi lateralis. A 
large opening is shown through that portion of the 
splenium which covers in the caudalic portion of the 
ventriculus lateralis, and the beginning of the cornu. 

B. Fasciculus subcallosus. 

C. Hippocampus. 
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ri.ATE Xri.— CORPUS CALLUSLM. SHOWIXM 
RAIH AITXi; Fir.RTvS <>!■ THE Srl.KXUM 

IX 1 3,;-ii. 
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PLATE XIII. 

DISSECTION FOR THE CAVITIES OF THE VEN- 

TRICULI LATERALES. 

Illustrating the necessary dissections that are to be 
made to exj)ose the cavities of the ventriculi laterales^ 
and the structures forming their floors. 

A. Cornu anterius ventriculi lateralis. 

B. Nucleus caudatus. 

C. Corpus callosum. Hanging from this portion of 
the corpus callosum will be seen the septum pellucidum, 
separating the two ventricular cavities; the septum pel- 
lucidum hangs from the ventral surface and is not shown 
in this drawing. 

D. V. corporis striati. 

E. Recessus triangularis. 

F. Corpus fornicis. 

G. Plexus chorioideus ventriculi lateralis. 
H. Hippocampus. 

I. Cingulum inferius (fasciculus subcallosus). 
J. Cornu inferius ventriculi lateralis. 
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PLATE XIII.—I.ATERAI. \ENTRia.ES OE THE 
15RAIN (x r 2/i). 
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PLATE XIV. 

CONNECTIONS OF THE VENTRICULI LAT- 
ERALES WITH VENTRICULUS TERTIUS. 

Is designed for the purpose of showing the passages 
that apparently connect the ventriciili laterales with the 
ventriculus tertius and the structures that pass through 
them. The corpus callosum and the central portion of 
the corpus fornicis have been removed. 

A. Septum pellucidum. 

B. Columna fornicis. 

C. V. terminalis. 

D. Foramen interventriculare (foramen of Monroe) 
containing the V. terminalis and the plexus chorioideus 
ventriculi lateralis on its way from the ventriculus lat- 
eralis to become the plexus chorioideus ventriculi tertii. 
The margin of the corpus fornicis has been cut away on 
the left side to expose the fissure. The letter X just 
internal to this point represents the thalamus opticus. 

E. V. cerebri interna. 

F. Plexus chorioideus ventriculi lateralis. 

G. IMargo corporis fornicis. 
H. V. cerebra magna (Galen). 

I. Plexus chorioideus ventriculi tertii. 
J. Hippocampus. 
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PLATE XIV.— THIRD VENTRICLE AND CHOROID 
PLEXUS (x I 2/3). 
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PLATE XV. 

THE VE-NTRICULUS TERTIUS AND THE VEN- 

TRICULI LATERALES, 

after the corpus fornicis and the tela chorioideus ventric- 
uH lateralis with its plexus have b^en removed. 

A. Columna fornicis. 

B. Ventriculus tertius (corpus fornicis removed). 

C. Thalamus. 

D. Stria medullaris thalami. 

E. Fimbria hippocampi. 

F. Pulvinar. 

G. Corpus pineale. 

H. Colliculu? superior. 
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XV.~LATERAL AND THIRD VENTRI- 
CLES OF THE RRAIX (x i 2,3). 
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PLATE XVI. 

ANOTHER STEP IN THE DISSECTION OF THE 
VENTRICULUS LATERALIS, 

exposing the hippocampus, fimbria hippocampi and the 
plexus chorioideus attached to the pia seen passing into 
the cavity through the fissura transversa as they pass 
ventrad into the cornu inferior ventriculi lateralis. 

A. Septum pellucidum. 

B. Columna fornicis. 

C. Recessus triangularis. 

D. Plexus chorioideus ventriculi lateralis. 

E. Corpus fornicis. 

F. Hippocampus. 

G. Fibres of the splenium. 

H. Cingulum inferius (fasciculus subcallosus). 

I. Fimbria hippocampi. 

J. Plexus chorioideus. 

L. Stria terminalis. 
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PLATE XVII. 

DISSECTION SHOWING THE MESIAL SURFACE 

OF THE LOBUS HIPPOCAMPI AND 

THE FASCIA DENTATA 

as tliey wind around the cms cerebri. 

A. Radix medialis bulbi olfactorii. 

B. Commissura anterior. 

C. Cephalic extremity of the lobus hippocampi. 

D. Cms cerebri (transverse section). 

E. Fascia dentata. 

F. Fissura dentata. 

G. Fasciola cinerea. 

H. Stria raedullaris thalami. 

I. Thalamus. 

J. Foramen interventricularc. 

K. Ventriculus lateralis. 

L. Nucleus caudatus. 

M. Gvms cinffuli. 
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PLATE XVII— FASCIA DENTATA AND MESIAL 
SURFACE OF THE HIPPOCAMPUS (x i 2/3). 
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PLATE XVIII. 

SECTION OF THE CORPUS STRIATUM AND 

THALAMUS. 

A composite drawing illustrating a horizontal section 
of the corpus striatum and the thalamus. 

A. Nucleus caudatus. 

B. Substantia alba insulae. 

C. Nucleus lentiformis. 

D. Capsula externa. 

E. Claustrum. 

F. Capsula interna. 

G. Substantia grisea insulae. 
H. Area medialis thalami. 

I. X'entriculus tertius. 

J. Area lateralis thalami. 

K. Pars centralis thalami. 

L. Trigonum habenulae. 

M. Area posterior thalami. 

N. Corpus pinealo. 

O. Fascia dentata. 

P. Fissura dentata. 

Q. Colliculus superior. 

R. Cornu inferius ventriculi lateralis. 

S. Genu capsulae internae. 
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I'l.ATE XX'III.— THE CORrCS STRIATUM 
(X I »/3). 
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PLATE XIX. 

FIBRES OF THE COMMISSURA ANTERIOR. 

This dissection shows particularly well the course 
taken by the greater number of fibres that constitute the 
commissura anterior. The drawing is supposed to repre- 
sent the central portion of the commissure located about 
.5 cm. dorsad to the chiasma opticum. The hypophysis 
is also shown. 

A. Radix medialis bulbi olfactorii. 

B. Commissura anterior, or commissura olfactoria. 
H. Hypophysis. 

J. Infundibulum. 
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PLATE XX. 

THE DISSECTION OF THE COLUMNAE FOR- 

NICTS. 

A. Pars libera columnae fornicis. 

B. Septum pelliicidum (in part). 

C. Substantia grisea. 

D. Conimissura anterior. 

E. Pars tecta columnae fornicis. 

F. Fasciculus thalamomamillaris. 

G. Corpus mamillare. 
H. Lamina pinealis. 

J. Aquaeductus cerebri. 
K. Commissura posterior. 
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PLATE XX.— PILLARS OF THF: FORNIX. 
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PLATE XXI. 

An oblique section of the caudalic portion of the cere- 
brum has been removed to expose the following struc- 
tures in situ. 

A. CoUiculus superior. 

B. Cornu inferius ventriculi lateralis. 

C. Hippocampus. 

D. Fascia dentata. 

E. Pulvinar. 

F. Tractus opticus. 

G. Corpus geniculatum internum. 
H. Tractus peduncularis transversus. 
I. Brachium quadrigeminum inferius. 
J. CoUiculus inferior.' 

O. Corpus geniculatum externum. 




PLATE \\[.— I'K()XB[AL TERMIN'ATIOK 
OPTIC TRACT. 
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PLATE XXII. 

THE CORONA RADIATA. 

A. Hippocampus. 

B. Fimbria hippocampi. 

C. Portion of corona formed in part by the brachium 
quadrigeminum inferius. 

D. Portion formed at the genu by the pyramis 
anterior. 

E. Portion formed by the mesial fibres of the pyramis 
anterior. 

F. Infundibulum and corpus mamillare. 

G. Tracticus opticus. 

I. Brachium quadrigeminum inferius. 

J. Lateral fibres of the crus cerebri. 

K. Brachium conjunctivum. 

L. Pyramis anterior, some fibres of. 
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PLATE XXTI.— THR CORONA RADIATA. 
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PLATE XXIII. 

VENTRAL SURFACE OF THE PONS, TRAPE- 
ZIUM, AND MEDULLA OBLONGATA. 



A. 


Pons. 




B. 


Sulcus basilar! s. 




C. 


Flocculus. 




D. 


Trapezium. 




E. 


Oliva. 




F. 


Pyramis ventralis. 




G. 


Ramus ascendens n. trigemini. 




H. 


Fasciculus lateralis minor. 




I. 


Sulcus ventralis lateralis. 




J. 


Funiculus lateralis. 


% 


K. 


N. accessorius (spinal portion). 




L. 


Sulcus ventralis. 




N. 


Ligamentum denticulatum. 




O. 


Pia. 




5. 


N. trigeminus (the larger is the 


sensorv and the 


smaller the motor portion). 




6. 


N. abducens. 




7. 


N. facialis. 




8. 


N. acusticus. 




9. 


N. glossopharyngeus. 




10. 


N. vagus. 




II. 


N. accessorius. 




12. 


N. hypoglossus. 
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PLATE XXm.— VKNTRAI. Sl'RFACE OF PONS, 
TRAPEZIUM AND ilEDUI.LA OBLON- 
GATA (x 2 2/3). 
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PLATE XXV. 

DORSAL SURFACE OF THE MEDULLA AND 
PONS, WITH FLOOR OF THE VENTRIC- 

ULUS QUARTUS. 

A. X'entriculus tertius. 

B. Stria medullaris thalami. 

C. Pulvinar. 

D. Corpus pineale. 

E. Corpus geniculatum internum. 

F. Sulcus intercollicularis. i/ 

G. Colliculus superior.'^' 
H. X. patheticus. 

I-X. Sulcus limitans fossae rhomboideae. - 

J. Colliculus inferior, k^ 

K. X. trigeminus. 

L. Colliculus facialis. •^ 

M. Fovea anterior, t^ 

N. Bracliium conjunctivum. ^ 

O. Sulcus longitudinalis fossae rhomboideae. -^ 

P. IJrachium pontis.v^ 

Q. Tuberculum acusticum.v 

R. Fossa rhomboidea. v^ 

S. Sulcus semilunaris. .^ 

T. Corpus resti forme. 

U. Area acustica. •^ 

V. l'\)vea posterior. ^ 

W. l'3niinentia medialis. ^ 

Y. Clava. • 

Z. Canalis centralis medullae spinacis. ^ 

1. ( )bex. <^ 

2. I )epressio interfusiformis. ^ 

3. Sulcus fusiformis. ^ 

4. l^'asciculus fusiformis. ^ 

5. Sulcus intermedins dorsalis. '-^ 

6. r'asciculus gracilis. ^ 

7. Sulcus dorsalis. 4^ 

8. I'asciculus cuneatus. ^ 

9. Sulcus lateralis dorsalis. ^ 
10. [''asciculus cerebellospinalis.^ 
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PLATE XXVI. 
Fig. I. A CORONAL SECTION THROUGH THE 

BULBI OLFACTORH, 

beginning on the dorsal surface of the encephalon near 
the narrowest portion of the gyrus niedialis anterior. 

A. Fissura longitudinalis. 

B. Fissura coronalis. 

C. Gyrus frontaHs inferior. 

D. Gyrus orbitalis. 

F. Ventriculus bulbi olfactorii. 
P. Bulbus olfactorius. 

Fig. 2. A SECTION THROUGH THE CEPHALIC 
PORTIONS OF THE VENTRICULI LAT- 
ERALES AND SEPTUM PELLUCIDUM, 
beginning in the fissura coronaHs. 

A. Fissura longitudinalis. 

G. Corpus callosum. 

I. Septum pellucidum. 

J. Nucleus caudatus. 

K. Capsula interna. 

L. Tractus olfactorius. 

M. Rostrum corporis callosi. 

N. Capsula externa. 

O. Ventriculus lateralis. 




Fig. 2.— Scclion Tlirougli Anterior Portion of the lateral 
Ventricles (x 2). 
PLATE XXVI. 
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PLATE XXVII. 

Fig. I. CARRY THE SECTION THROUGH THE 

ENCEPHALON, 
parallel to and just cephalacl to the fissura cerebri lat- 
eralis. 

A. Fissura longitudinalis. 

E. Fissura suprasylvia. 

F. Nucleus lentiformis. 

G. Corpus callosum. 
H. Insula. 

I. Septum pellucidum. 

K. Capsula interna. 

N. Capsula externa. 

O. Ventriculus lateralis. 

Q. Substantia alba insulac. 

R'. Ramus anterior fissurae lateralis cerebri. 

S. Claustrum. 

T. Commissura anterior. 

3. Nucleus Cauda tus. 
W. Stria terminalis. 
U. Columna fornicis. 

Fig. 2. BEGIN THE INCISION ON THE DORSAL 

SURFACE OF THE ENCEPHALON 
about midway between the fissura cruciata and polus 
posticus, completing the section cephalad to the opening 
in the infundibulum. 

A. Fissura longitudinalis. 

E. Fissura suprasylvia. 

G. Corpus callosum. 

J. Ventriculus tertius. 

K. Capsula interna. 

L. Recessus opticus ventriculi tertii. 

O. Ventriculus lateralis. 

P. Thalamus. 

R''. Ramus posterior fissurae lateralis cerebri. 

U. Corpus fornicis. 

X. Fasciculus subcallosus. 

Y. Plexus chorioideus ventriculi tertii. 

Z. Substantia intermedia. 

1. Tractus opticus. 

2. Infundibulum. 

4. Lobus hippocampi. 

5. Fissura dentata. 
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Vlff. 2. — Section Tlnougli Substantia Intermedia (x 2). 
PLATE XX\'IT. 
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PLATE XXVIII. 

Fig. I. BEGIN THE INCISION 6 MM. CAUDAD 

TO THE LAST SECTION, 
reaching the ventral surface just caudad to the infundib- 
uhtm. 

A. Fissura longitudinalis. 

C. Fasciola cinerea. 

E. Fissura suprasylvia. 

F. Fissura dentata. 

G. Corpus callosum. 

J. VentricuUts tertius. 

O. Ventriculus lateralis. 

P. Fimbria hippocampi. 

1. Tractus opticus. 

2. Infundibulum. 

3. Hippocampus. 

4. Substantia grisea fissurae dentatae. 

5. Cornu inferius ventriculi lateralis. 

6. Lobus hippocampi. 

7. Pulvinar. 

8. Lamina pinealis. 

9. Columna fornicis. 

10. Corpus mamillare. 
15. Corpus pineale. 

Fig 2. MAKE THE INCISION ABOUT 2.5 CM. 

CEPHALAD TO THE POLUS POSTICUS, 
ending on the ventral surface about the tractus peduncu- 
laris transversis. 

A. Fissura longitudinalis. 

E. Fissura suprasylvia. 

3. Hippocampus. ^ 

5. Cornu inferius ventriculi lateralis. 

6. Lobus hippocampi. 

11. Aquaeductus cerebri. 

12. Corpus geniculatum internum. 

13. CoUicuIus superior. 

14. Tractus pyramidalis. 
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Fig. 1, — Section through the Corpus Pineale. 
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Fig. 2. — Section 2.5 mm. Anterior to the Posterior Ex- 
tremity of the Cerebrum {\ 2). 

PLATE XXVIII. 
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PLATE XXIX. 

Fig. I. SICCTIOX THROUGH THE CRURA AND 

COLLICULI SUPERKJRES. 

Fig. 2. SECTION THROUGH THE CRURA 
intermediate l>etween the n. oculomotorius and the 
cephaHc border of the ])ons. 

Fig. 3. SECTION IMMEDIATELY CETHALAD TO 

THE PONS. 

A. Nn. oculoniotorii. 

B. Tract us ])yranii(lalis peduncnli. 

C. Striae lon^itudinales (sections of). 

D. Aquaechictus cerebri. 

E. Eil)rae transversae colliculi s;i])eriores. 

F. Tractus cerebro-thalannis. 

G. Sulcus inter-colliculus. 
H. Colliculus superior. 

I. Tractus peduncularis transversus. 

J. Corpus geniculatum internum. 

K. Tractus collicuUis inferius. 

L. Brachium conjunctivum. 

N. Crus. 

O. Ventriculus quartus. 

P. Colliculus inferior. 

Q. Nucleus ruber. 




— SFXTIONS THROUGH THE 
_"S SUPERIOR AND CRURA 
CEREBRI (X 2 2/3). 
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PLATE XXX. 

Fig. I. 2MM. CKPHALAD TO THE CAUDALIC 

BORDER OE THE PONS. 

Fig. 2. THROIX.H THE N. TRIGEMINUS. 

Fig. 3. THROUGH THE CENTER OF THE TRA- 
PEZIUM.. 

A. l>rachiiim pontis. 

B. Pyramis anterior. Easciciilus longitudinalis su- 
perlicialis pontis. 

C. Stria longitudinalis niedialis. 
L. l>rachium conjunctivuni. 

(). Sulciic longitudinalis fossae rhoniboideae ventric- 
uli quarti. 

Q. l^^il)rae pontis su])erticiales ventrales. 

R. Raphe pontis. 

T. Corpus restifornie. 

U. \"elum niedullare anterius. 

V. Eniinentia niedialis. 

W. Ml)rat pontis superiiciales laterales. 

X. Eniinentia facialis. 

Y. Vermis cerebelli minor. 

Z. Xucleus olivae. 

5. N. trigeminus. 

6. N. abducens. 

7. N. facialis. 




PLATK \XX.— SECTIONS THROUGH THE PONS 
AXD TRAPEZIUM (x 3 2/i). 
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PLATE XXXI. 

Fig. I. THROUGH THE OLIVAE. 

Fig. 2. THROUGH THE X. ACUSTICUS. 

Fig. 3. THROUGH THE CAUDAL THIRD OF 
THE VEXTRICULUS QUARTUS. 

B. Pyramis. 

C. Stria longitiulinalis profundis. 

F. Sulcus limitans fossae rhomboideae. 

L Emincntia medialis. 

O. Sulcus longitudinalis fossae rhomboideae. 

P. Area acustica. 

Q. Ventriculus quartus. 

R. Raphe. 

T. Corpus resti forme. 

Z. OHva. 

5. Radix ascendens n. trigemini. 

8. X. acusticus. 
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PLATE XXX!.— SECTIONS THRCIUGH THE MED- 
ULLA OHLONGATA (x 2 2/^). 
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PLATE XXXII. 

Fig. I. SECTION THROUGH THE CAUDAL 
FOURTH OF THE VENTRICULUS 

QUARTUS. 

Fig. 2. SECTION AT THE ENTRANCE OF THE 

CANALIS CENTRALIS. 

Fig. 3. SECTION THROUGH THE CAUDAL BOR- 
DER OF THE OBEX. 

Fig. 4. SECTION OF MEDULLA SPINALIS. 

B, Pyramis. 

D. Columna dorsalis. 

G. Substantia gelatinosa. 

H. Columna ventralis. 

J. Canalis centralis. 

K. Substantia gelatinosa centralis. 

L. Fissura ventralis. 

R. Raphe. 

T. Corpus restiforme. 

X. Obex. 

5. Radix ascendens n. trigemini. 

7. Sulcus dorsalis. 

12. Eminentia hypoglossi. 
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PLATE XXXIII. 

ENLARGED SECTION OF THE MEDULLA 

SPINALIS. 

A. Fissura ventralis. 

B. Funiculus ventralis. 

C. Sulcus ventralis lateralis. 

D. Columna lateralis. 

E. Funiculus lateralis. 

F. Fasciculus lateralis minor. 

G. Processus reticularis. 

H. Fasciculi longitudinales dorsales. 

I. Fasciculus cerebellospinalis. 

J. Sulcus lateralis dorsalis. 

K. Substantia gelatinosa. 

L. Fasciculus cuneatus. 

M. Sulcus intermedins dorsalis. 

N. Fasciculus gracilis. 

O. Sulcus dorsalis. 

P. Fasciculus fusiformis. 

Q. Commissura dorsalis. 

R. Columna dorsalis. 

S. Radix dorsalis nervi spinalis. 

T. Canalis centralis. 

U. Commissura ventralis grisea. 

V. Fasciculus cerebro-spinalis internus. 

W. Radix spinalis n. accessorii. 

X. Commissura ventralis alba. 

Y. Columna ventralis. 

Z. Radix ventralis nervi spinalis. 
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PLATE XXXIV. 

THE BASE OE THE SKULL 
with the dura mater and the nervi cerebrales in position. 

1. N. oifactorius. 

2. Tractus opticus. 

3. N. oculomotor ius. 

4. N. patheticus. 

5. N. trigeminus. 

6. N. abducens. 

7. N. facialis. 

8. N. acusticus. 

9. N. glosso-pharyngeus. 

10. N. vagus. 

11. N. accessonus. 

12. N. hypoglossus. 
AA. Sinus frontales. 

B. Crista galli. 

C. Fossa olfactoria. 

D. Fossa frontalis. 

E. Foramen opticum. 

F. Commissura optica. 

G. Recessus infundibuli. 
H. Infundibulum. 

I. Foramen diaphragmatis sellae. 

J. Arteria carotis interna. 

K. Fossa hippocampi. 

L. Tentorium cerebelli. 

M. Foramen magnum. 

N. Meatus acusticus internus. 

P. Foramen jugulare. 

R. Dura mater. 

S. Fossa parietalis. 

T. Condyius occipitalis. 
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PLATE XXXIW— I'.ASE OF SKULL SHOWING 

DURA HATER WITH EXITS OF CRANIAL 

NERVES (x I 1/3). 
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PLATE XXXV. 

BASIS CRANII. 

A. Sinus frontales, 

B. Lamina cribrosa. 

C. Crista galli. 

D. Sulcus chiasmatis. 

E. Fissura sphenoidalis. 

F. Processus clinoideus anterior. 

G. Fossa hypophyseos (Sella Turcica) 
H. Sulcus caroticus. 

I. Foramen ovale. 

J. Processus clinoideus posterior. 

K. Fossa jugularis. 

L. Dorsum sellae. 

M. Sulcus sigmoideus. 

N. Meatus acusticus internus. 

O. Condylus occipitalis. 

P. Foramen condyloideus. 

R. Foramen occipitale magnum. 

S. Pars petrosa. 

T. Os basilaris. 
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A la cinerea 

Anterior cerebellar artery, 22. 

Anterior cerebellar peduncle, 86. 

Anterior cerebral artery, 21. 

Anterior column of spinal cord (fu- 
niculus ventralis), 160. 

Anterior commissure, 62, 128. 

Anterior communicating arteries, 2}^. 

Anterior limb of internal capsule, 58. 

Anterior perforated space, 34. 

Anterior spinal artery, 2^^. 

Anterior pillars of fornix, 47, 134. 

Aniero-lateral fissure, 81. 160. 

Aperatura mediana ventriculi quarti. 
20. 

Aquaeductus cerebri, 39, 134. 

Aqueduct of Sylvius, 39, 134. 

Arachnoidea encephali, 18. 

Arachnoid membrane, 18. 

Arbor vitae, 40, ito. 

Area acustica, q2, 144. 

Area lateralis thalami, 59, 130. 

Area medialis thalami, 59, 130. 

Area posterior thalami. 59, 130. 

Arteria basilaris, 22, 102. 

Arteria basilaris gangliformis pos- 
terior, 22, 102. 

Arteria carotis interna, 21, 162. 

Arteria cerebelli anterior, 22, 102. 

Arteria cerebelli posterior, 22, 102. 

Arteria cerebri anterior, 21, 102. 

Arteria cerebri media, 21, 102. 

Arteria cerebri posterior, 22, 102. 

Arteriae communicantes anteriores, 
2},, 102. 

Arteriae meningeae, 14. 

Arteria propria cerebri, 21, 102. 

Arteria spinalis ventralis, 23. 

Aula. 65. 

Basilar artery, 22, 102. 

Basis cranii, 164. 

Blood vessels. 21, 102. 

Brachia pontis, T2>^ 142. 

Brachium conjunctivae, 70, 138. 

Brachiura quadrigeminum inferius, 

68, 136. 
Broca's limbic fissure, 39. 
Broca's quadrilateral space, 34. 
Bulbi fornicis, 34. 
Bulbi olfactorii, 33, too. 
Burdach's tract, 90. 

Calamus scriptorius, 92. 
Canalis centralis, 40, no. 
Capsula externa, 59, 130. 



Capsula interna, 58, 130. 

Caput nuclei caudati, 47. 

Cavum subarachnoideale, 18. 

Cavum subdurale, 18. 

Cell staining, 25. 

Central canal of spinal cord, 40. 

Cerebellar bridge (Pons), ^2,. 

Cerebellar peduncles, inferior, 85, 142. 

Cerebellar peduncles, middle, ^2^, 142. 

Cerebellar peduncles, superior, 70, 
142. 

Cerebellar arteries, anterior, 22. 

Cerebellar arteries, posterior, 2':i. 

Cerebellar hemispheres, 30. 

Cerebral arteries, anterior, 21. 

Cerebral arteries, middle, 21. 

Cerebral arteries, posterior, 22. 

Cerebral convolutions, 26. 

Cerebral peduncles, 69. 

Cerebral protuberance of Goll, 79. 

Chiasma opticum, 34, 108. 

Cingulum, 43. 

Cingulum inferius, 44, 126. 

Cingulum superius, 43. 

Circle of Willis, 23. 

Circulation at base of the brain, 21. 

Ci renins arteriosus, 23. 

Cisterna subarachnoidea, 18. 

Clava, 86, 142. 

CI au St rum, 59, 130. 

Colliculus facialis (eminentia faci- 
alis), 92, 144. 

Colliculus inferior, 67, 136. 

Colliculus superior, 67, no. 

Columna dorsalis, 158. 

Columna lateralis. 160. 

Columna ventralis, 158. 

Columnae fornicis anteriores, 47, 124. 

Columnae fornicis posteriores, 51, 122. 

Commissura anterior, 62, no. 
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62. 
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Commissura medialis, 40. 

Commissura posterior, 39, no. 
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Commissura ventralis grisea, 160. 
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Confluens sinuum, 16, 100. 
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48. 120. 
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Cornu inferius ventriculi lateralis, 
48, 120. 

Cornu posterius ventriculi lateralis, 
48. 

Corona radiata, 69. 

Corpora albicantia, 34. 

Corpora mamillaria, 34, 108. 

Corpora quadrigemina, 67. 

Corpus callosum, 37, no. 

Corpus finibriatum, 51. 

Corpus fornicis, 51, no. 

Corpus geniculatum externum, 57, 
136. 

Corpus geniculatum internum, 57, 136. 

Corpus medullare cerebelli, 40, no. 

Corpus pineale, 61, no. 

Corpus restiforme, 86, 142. 

Corpus striatum, 58. 

Cortex, 25. 

Crista galli, 162. 

Crura cerebri, 35, 128. 

Crura fornicis posterior, 51. 

Crus cerebelli ad corpora quadri- 
gemina, 86. 

Decussation of the pyramids, 81. 

Dentate fascia, 128. 

Dentate fissure, 53. 

Depressio interfusiformis, 144. 

Diacele, 65. 

Direct cerebellar tract, 85. 

Dorsum sellae, 164. 

Dura mater encephali, 14. 
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Facies cerebelli dorsalis, 29. 
Facies cerebelli lateralis, 30. 
Facies cerebelli medialis, 2>7' 
Facies cerebri dorsalis, 27. 
Facies cerebri lateralis, 31. 
Facies cerebri medialis', 37. 
Facies cerebri ventralis, ^^. 
Falx cerebri, 15. 
Fascia dentata, 48, 128. 
Fascia dentata hippocampi, 54. 
Fasciculi longitudinales dorsales, 160. 
Fasciculus cerebellospinalis, 85, 144. 



Fasciculus cerebrospinalis interna, 

81, 160. 
Fasciculus cuneatus, 90, 160. 
Fasciculus tusiformis, 89, 144. 
Fasciculus gracilis, 90, 160. 
Fasciculus lateralis minor, 82, 140. 
Fasciculus longitudinalis medialis, 74. 
Fasciculus longitudinalis profundis" 

pontis, 74. 
Fasciculus longitudinalis superficialis 

pontis, 73. 
Fasciculus subcallosus, 44, 118. 
Fasciculus thalamomamillaris", 63, 

134. . 
Fasciola cinerea, 54, no. 
Fibrae arcuatae externae, 83. 
Fibrae longitudinales, 70. 
Fibrae pontis profundae, 74. 
Fibrae pontis superficiales, yT^y 154. 
Fibrae transversae colliculi superiores, 

Fimbria hippocampi, 48, 124. 

Fissura cerebelli medialis, 104. 

Fissura cerebelli inferior, 104. 

Fissura cerebelli superior, 104. 

Fissurae cerebelli, 29. 

Fissura cerebri lateralis, 31, 104. 

Fissura cerebri intermedia dorsalis 
(Sulcus), 2y. 

Fissura cerebri lateralis dorsalis (Sul- 
cus), 27. 

Fissura cerebri medialis dorsalis 
(Sulcus), 2y. 

Fissura coronalis (Sulcus), 27, 146. 

Fissura cruciata, 27, 104. 

Fissura dentata, 53, 128. 

Fissura limbica of Broca, 38. 

Fissura limbica of Turner, 31. 

Fissura longitudinalis cerebri, 25, 
104. 

Fissura mediana ventralis medullae 

oblongatae, 81. 
Fissura mediana dorsalis medullae 

spinalis, So. 
Fissura rhinalis. 31, 106. 
Fissura sagittalis, 108. 
Fissura sphenoidalis, 164. 
Fissura suprasylvia, 27, 104. 
Fissura transversa cerebri, 53. 
Fissura ventralis, 158. 
Fissure of Sylvius, 31. 
Flocculus, 30, 106. 
Folia cerebelli, 29. 
Foramina anteriora condyli, 164. 
Foramen condyloideus, 164. 
Foramen diaphragmatis sellae, 21, 

162. 
Foramen jugulare, 162. 
Foramen interventriculare, 49, T22. 
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Foramen occipitale magnum, i6, 162 

Foramen opticum, 162. 

Foramen ovale, 164. 

Foramen of Majendie, 20. 

Foramen of Monroe, 49, 122. 

Fornix, 51. 

Forceps anterior, 43, 162. 

Forceps posterior, 43. 

Fossa cranii anterior, 164. 

Fossa cranii media, 16. 

Fossa cranii posterior, 15. 

Fossa frontalis, 162. 

Fossa hippocampi, 162. 

Fossa hypophyseos, 21. 

Fossa interpeduncularis, 35. 

Fossae olfactoriae, 162. 

Fossa orbitalis, 11. 

Fossa parietalis, 162. 

Fossa rhomboidea, 91, 144. 

Fossa siibpinealis, 61. 

Fossa temporalis, 17. 

Fovea anterior, 92, 144. 

Fovea posterior, 92, 144. 

Funiculus lateralis, 85, 160. 

Funiculus ventralis, 160. 

Galen, vein of, 15, 122. 

Galen, rete mirabile of, 17. 

Ganglion semilunare (Gasser), 17. 

Gasser's ganglion, 17. 

Genu capsulae internae, 58, 130. 

Genu corporis callosi, 37, 116. 

Genu nervi facialis, tj. 

Globus pallidus, 59. 

Goll's cerebral protuberance, 79. 

Goll's tract, 90, 142. 

Great longitudinal fissure. 25. 

Great trans v-erse fissure, 53. 

Gyrus arcuatus, 32. 

Gyri centrales, 106. 

Gyri cerebri, 26. 

Gyri mediales', 104. 

Gyrus cinguli, 38, no. 

Gyrus dentatus (fascia dentata), 48. 

Gyrus fornicatus, 38. 

Gyruf frontalis inferior, 32, 106. 

Gyrus frontalis medialis, 27, iojj. 

Gyrus frontalis' superior, 27, 104. 

Gyrus intermedins, 38, no. 

Gyrus internus, 104. 

Gyrus lateralis', 104. 

Gyrus marginalis anterior, 38, no. 

Gyrus marginalis posterior, 38, no. 

Gyrus orbitalis, 32, 106. 

Gyrus parietalis externalis, 28. 

Gyruis" parietalis internalis, 28. 

Gyri parietales mediales, 28. 

Gyrus rectus, 33. 

Gyrus sylviacus, 32, 104. 



Habenulae, 61. 
Hardesty's fasciculus, 81. 
Hemisphaeria cerebelli, 30, 100. 
Hemisphaerium cerebri, 25. 
HippocampuF, 53, 120. 
Hypophysis, 34. 

Inferior cerebellar peduncle, 85. 

Inferior frontal gyrus, 32. 

Infundibulum, 34, 108. 

Insula, 31, 108. 

Internal capsule, 58, 130. 

Internal carotid artery, 21. 

Internal geniculated body, 57. 

Internal parietal gyrus, 28. 

Interpeduncular nucleus, 28. 

Interpeduncular space, 39. 

Island of Reil, 31. • 

Iter a tertio ad quartum ventriculum, 

39. 

Kaiserling method, 60. 
Lambdoid suture, 12. 
Lamina cribrosa, 164. 
Lamina pinealis, 61. 
Lamina quadrigemina, 61, no. 
Lamina terminalis, 39. 
Lane ■ si, nerves of, 42. 
Lateral column of spinal cord (fu- 
niculus lateralis). 160. 
Lateral sinus (sinus transversus), 16, 
Lateral ventricles, 47. 
Lenticular nucleus, 130. 
Ligamentum denticulatum, 19, 140. 
Limbic fissure of Broca. 39. 
Limbic fissure of Turner, 31. 
Lissencephala, 38. 
Lobi cerebelli, 29. 
Lobi cerebri, 27. 
Lobus centralis, 31. 
Lobus frontalis, 27. 
Lobus hippocampi, 34, T06. 
Lobus occipitalis, 27. 
Lobus" olfactorius, 27. 
Lobus parietalis, 27. 
Lobus superior, 104. 
Lobus temporalis, 27. 
Locus interpeduncularis, 65. 
Locus perforatus anterior, 34. 
Locus perforatus posterior, 35. 
Longitudinal sinus, 16. 

Magendie, foramen of, "20. 
Margo corporis fornicis, 122. 
Massa intermedia, 40. 
Meatus acusticus internus, 162. 
Medfilla oblongata, 79, 108. 
Medulla spinalis, 36, 104. 
Meningeal arteries, 14. 
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Meninges, 13. 

Middle cerebellar peduncles, TZ- 
Middle cerebral artery, 21. 
Middle commissure, 57. 
Monroe, foramen of, 49, 122. 
Motor fasciculus, 5th nerve, TZ- 

Nates, 67. 

Nerves of Lancisi, 42. 

Nervi abducentes, 35, 108. 

Nervi accessorii, 36, 108. 

Nervi acustici, 35, 108. 

Nervi cerebrales, 13. 

Nervi faciales, 35, ic8. 

Nervi glossopharyngei, 36, 108. 

Nervi hypoglossi, 36, 108. 

Neyi oculomotorii, 35, 108. 

Nervi optici, 34, 108. 

Nervi pathetici, 35. 

Nervi spinales, 36. 

Nervi trigemini, 35, 108. 

Nervi trochleares, 35, 108. 

Nervi vagi, 36, 108. 

Nervus maxillaris," 17. 

Nervus mandibularis, 17. 

Nervus ophthalmicus, 17. 

Nervus opticus, 34. 

Neurones, 25. 

Nucleus alae cinereae, 92. 

Nucleus ambiguus, 92. 

Nucleus caudatus', 48, 120. 

Nucleus cuneatus (tuberculum 

cuneatum), go. 
Nucleus gracilis (clava), 86. 
Nucleus interpeduncularis, 108. 
Nucleus lenticularis, 58, 130. 
Nucleus olivae, 154. 
Nucleus ruber, 70, 152. 

Obex, 89, 144. 
Olfactory bulbs', 33. 
Olfactory tracts, 33. 
Oliva, 82, 108. 
Operculum, 32. 
Optic chiasm, 34. 
Optic commissure, 34. 
Optic nerves, 34. 
Optic thalamus, 57, 124. 
Optic tracts, 34. 
Os basilare, 164. 
Os occipitale, 16. 
Os temporale,. 17. 
Ossa cranii, 11. 

Pallium, 25. 

Paraflocculus, 30, 104. 

Par vagum, 36. 

Pars centralis thalami, 59, 130. 

Pars frontalis" capsulae internae. 58. 



Pars libra columnae fornicis, 63, 134. 

Pars petrosa ossis temporalis, 164. 

Pars posticus capsulae internae, 58. 

Pars tecta columnae fornicis, 63, 134. 

Pedunculi cerebri, 69, 108. 

Pia mater encephali, 19. 

Pigment granules, 19. 

Pineal gland, 61. 

Pituitary body, 34. 

Plexus chorioideus ventriculi lateralis, 

49, 120. 
Plexus chorioideus ventriculi quarti, 

80. 
Plexus chorioideus ventriculi tertii, 

49. 122. 
Pncumogastric nerve (vagus), 36. 
Pol us anticus, 27. 
Polus posticus, 28, 104. 
Pons, ys, 108. 
Pons Tarini, 35. 
Pons Varolii, 35, 140. 
Pontal nuclei, T^. 
Porta, 49. 

Portio dura of Willis, 35. 
Portio mollis of Willis, 35. 
Portio motor N. trigemini, 142. 
Posterior cerebellar artery, 22. 
Posterior cerebral artery, 22. 
Posterior commissure, 39. 
Posterior limb of internal capsule, 58. 
Posterior perforated space, 35. 
Posterior pillars of fornix, 51. 
Postro-external tract (Goll), 90. 
Postro-internal tract (Burdach), 90. 
Processus clinoideus anterior, 164. 
Processus clinoideus posterior, 164. 
Processus reticularis, 160. 
Protuberantia occipitalis externa, 16. 
Pulvinar, 57, 124. 
Putamen, 59. 
Pyramis ventralis, 69, 138. 

Rachidian bulb, 79. 
Radiatio corporis callosi, 43. 
Radix ascendens N. trigemini, 83, 108. 
Radix cerebralis N. accessorius, 36. 
Radix dorsalis nervi spinalis, 160. 
Radix intermedia bulbi olfactorii, 33. 
Radix lateralis bulbi olfactorii, 33, 

108. 
Radix medialis bulbi olfactorii, zZy 

108. 
Radix spinalis nervi accessorii, 108, 

160. 
Radix ventralis nervi spinalis, 160. 
Rami obicis, 92. 
Ramus anterior arteriae propriae, 21, 

102. 
Ramus asceix^ens N. trigemini, 140. 
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Ramus posterior arteriae propriae, 21, 
102. 

Ramus* anterior fissurae lateralis cere- 
bri, 31, 106. 

Ramus posterior fissurae lateralis 
cerebri, 31, 106. 

Raphe corporis callosi, 42. 

Raphe pontis, 74, 154. 

Recessus infundibuli, 162. 

Recessus lateralis ventriculi quarti, 

Recessus opticus ventriculi tertii, 148. 
Recessus pinealis ventriculi tertii, 61. 
Recessus triangularis, 49. 120. 
Reil, island of, 31. 
Rete mirabile of Galen, 17. 
Rostrum corporis callosi, 37, no. 

Sella turcica, 21. 

Sensory fasciculus, 5th nerve, ^j},. 

Septum pellucidum, 47, 122. 

Sinus basilaris magna, 16. 

Sinus cavernosus, 17. 

Sinus circularis, 17. 

Sinus frontalis, 11, 162. 

Sinus petrosus' inferior, 17. 

Sinus sagittalis, 16, 100. 

Sinus sagittalis superior, 15. 

Sinus transversus, 16, 100. 

Smooth-branied animals, 38. 

Spinal accessory nerve, 36. 

Spinal cord, Plate XXXIII. 

Spinal nerves, 36. 

Splenium corporis" callosi, 37, 116. 

Striae longitudinales, 152, 

Stria longitudinalis lateralis, 42, 116. 

Stria longitudinalis profundis, 156. 

Striae longitudinalis mediales, 42, 116. 

Striae medulares thalami, 61, 124. 

Stria terminalis, 55, 126. 

Subarachnoid space, 18. 

Subdural space, 18. 

Substantia alba, 25. 

Substantia intermedia, 40, no. 

Substantia alba insulae, 130. 

Substantia gelatinosa, 158. 

Substantia gelatinosa centralis, 158. 

Substantia grisea, 25. 

Substantia grisea fissurae dentatae, 

150- 
Substantia grisea insulae, 130. 
Substantia perforata anterior, 34, 108. 
Substantia perforata posterior, 35. 
Sulci cerebri, 26. 
Sulci olfactorii, 33. 
Sulci rhinales, 33. 
Sulcus basilaris, 73, 140. 
Sulcus caroticus, 164. 
Sulcus chiasmatis, 164. 



Sulcus cinguli, 38, no. 

Sulcus coronalis, 27, 104. 

Sulcus corporis callosi, 38, no. 

Sulcus dorsalis, 89, 104, 160. 

Sulcus dorsalis lateralis, 85, 142. 

Sulcus fusiformis, 144. 

Sulcus intercollicularis, 144. 

Sulcus inter-colliculus superior, 67. 

Sulcus intermedins, 28, 104. 

Sulcus intermedins dorsalis. 90, 144. 

Sulcus lateralis, 28, 104. 

Sulcus" lateralis dorsalis, 144. 

Sulcus limitans fossae rhomboideae, 
91, 144. 

Sulcus longitudinalis fossae rhom- 
boideae, 144. 

Sulcus medialis, 28, 104. 

Sulcus olfactorius, 31. 

Sulcus parolfactorius, 38, no. 

Sulcus, semilunar, 91, 144. 

Sulcus sigmoideus, 164. 

Sulcus splenialis, 38, no. 

Sulcus ventralis, 140. 

Sulcus ventralis literalis, 81, 140. 

Sulcus ventralis medullae oblongatae, 
io3. 

Superior cerebellar peduncle, 10. 

Superior longitudinal sinus, 15. 

Superior medullary velum, 40. 

Sutura lambdoidea, 12. 

Sutura sagittalis, 14. 

Sylvius, aqueduct of, 39, 134. 

Sylvius, fissure of, 31. 

Tarini, pons, 35. 

Taenia hippocampi, 48, 124. 

Taenia semicircularis, 55. 

Taeniae tectae (striae longitudinales 

latcrales), 42. 
Tegmentum ventriculi quarti, 40. 
Tela chorioidea ventriculi tertii, 49. 
Tentorium cerebelli, 15, 162. 
Tapetum, 43. 
Testes, 67. 

Thalamus opticus, 57, 124. 
Torcular Herophili, 16. 
Trabeculae subarachnoideales, 18. 
Tract of Burdach, 90. 
Tract of Goll, 90. 
Tract of Vicq d'Azyr, 63. 
Tractus cerebro-thalamus, 152. 
Tractus olfactorius, 53, 106. 
Tractus' opticus, 34, loiS. 
Tractus peduncularis transversus, 69, 

108. 
Tractus pyramis pedunculi cerebri, 

142. 
Tractus pyramidalis, 69. 
Tractus spinalis N. Trigemini, 142. 



174 



ANATOMY OF THE BRAIN 



Trapezium, ^^, io8. 
Trifacial nerve, 35. 
Trigonum habenulae, 61, no. 
Trigonum lemnisci, 86, 142. 
Trigonum hypoglossi, 92, 130. 
Tuber cinereum, 34, no. 
Tubercuhmi acusticum, Tjy 144. 
Tuberculum cuneatum, 90. 
Tuberculum gracile (clava), 86. 
Tuberculum thalami anterius, ^y. 
Tuberculum thalami posterius, 57. 
Turner's fissure, 31. 

Valve of Vieussens, 91. 

Varoli, pons, 35, 140. 

Vein of Galen, 15. 

Velum interpositum, 49. 

Velum medullare anterius, 90, 154. 

Vena cerebri interna, 49, 122. 

Vena cerebri magna, 15, 100. 

Vena cerebri, posterior, 55. 



Vena chorioidea, 49. 
Vena corporis striati, 120. 
Vena frontalis, 15, 100. 
Vena jugularis interna, 17. 
Vena ophthalmica, 16. 
Vena terminal is, 49, 122. 
Venae vertebrales, 16. 
Ventral pyramids, 81. 
Ventriculus" bulbi olfactorii, 48, 146. 
Ventriculi laterales, 47. 
Ventriculus medullae spinalis, 40. 
Ventriculus quartus, 91. 
Ventriculus tertius, 65, 124. 
Vermis cerebelli, 29, 100. 
Vermis cerebelli minor, 29, 154. 
Vicq d'Azyr, tract of, (i2>- 
Vieussens, valve of, 91. 

Willis, circle of, 23. 
Willis, portio dura, 35. 
Willis, portio mollis, 35. 



** A Vork of Comhion Sense Helpfulness."— Medical Vorld 

BURDICK'S 
STANDARD MEDICAL MANUAL. 

THE STANDARD MEDICAL MANUAL. A 
Hand-Book of Practical Medicine. By Alfred S. 
Burdick, M. D., Editor of the Medical Standard; 
Junior Professor of Practice of Medicine in the Illi- 
nois Medical College ; Member of the American 
Medical Association, the Illinois State Medical So- 
ciety, etc. 

Though but recently issued Burdick's Medical Man- 
ual has already passed through five editions and with 
constantly increasing popularity. Its marked success is 
high tribute to the conscientious and intelligent en- 
deavor of the author and may be ascribed to its evident 

DISTINCTIVE ADVANTAGES: 

1. It is new, up-to-date and the most recent work 
on Practice. It embodies in the best form the experi- 
ence of the past and everything new of proven value. 

2. It is concise. It is not laden with anything su- 
perfluous, but strips its subjects to the vital essentials 
and deals most fully with the diseases the average 
physician finds most prevalent in his community. 

3. Special attention is given to treatment, which in 
every case is made full and complete. Of 17 pages on 
Typhoid Fever over half are on treatment; of 29 on 
Tuberculosis 14 on treatment; of 20 pages on pneu- 
monia, 10 on treatment, and so with diphtheria, dysen- 
tery, bronchitis, epilepsy, etc. All methods of value 
are given, including the dietetic, mechanical, electrical, 
prophylactic, medicinal, etc. 

4. The best Pres criptio ns are gi ven from the experi- 
ence of the most successful practitioners in America 
and Europe, and their proper and timely use explained. 

5. The Commoner Ailments receive due attention, 
Such as Backache, Headache, Boils, Styes, Stings and 
Bites, Burns, Corns, Bunions, Warts, etc., which in 
most works on practice receive but little if any notice. 
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6. It is arranged for readiest refere nce, the names 
of diseases being arranged alphabetically and not by 
the usual hard-to-find method of disease characteristics. 

7. The extensive Appendix includes such important 
subjects as Examination of the Urine and of Stomach 
Contents and as the Common Bacteria and their 
Recognition, Drugs and their Administration, Doses 
and Solubilities, Foods for the Sick, an Epitome of 
the National Formulary arranged therapeutically, etc., 

"Useful and valuable." — Louisville Medical Journal. 

**A thoroughly practical work." — Louisville Journal M. and S. 

"Of great value and very helpful." — Medical Fortnightly. 

"An exceedingly practical work." — Canadian Jour. M. and S. 
"A timely and forceful protest against therapeutic know- 
nothing-ism." — Chicago Clinic. 

"Of greatest value as a guide to treatment, it does not slight 
the other essentials." — Cincinnati Lancet-Clinic. 

"It presents in a convenient form and space the up-to-date 
aspects of medical practice along the most useful lines." — Peoria 
Medical Journal. 

"The work is of very practical character and is calculated 
to be eminently helpful, especially to the busy general prac- 
titioner who does not want a treatise, but suggestive points at 
a moment's notice. The volume is very presentable in appear- 
ance and will doubtless find a place on many consultation 
shelves, not among the learned tomes that collect dust and 
are opened a few times a year, but among the books that are 
constantly at hand for ready reference." — Medical News, N. Y. 

"Quite an unusual feature in a book on practice is the at- 
tention devoted to the minor ailments which are seldom taught 
in colleges and rarely mentioned in text-books, but which many 
times are the worriment of the young man in medicine. There 
13 given a large number of prescriptions, and the importance 
of diet, hygiene, hydrotherapy and other physiologic methods 
of treatment are dwelt on at length. It is a cleverly arranged 
work and it deserves the success which its value as a medical 
book entitles it to." — Buffalo Medical Journal. 

A splendid Manual, which, it is believed, every physi- 
cian will find invaluable. 

Ooth^ 900 Pages Octavo^ $4.00 postpaldi 
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^A Good Book on a Topic of Vital Importance to Physicians.^ 



COMMONER DISEASES OF 

THE EYE. 

COMMONER DISEASES OF THE EYE, How to 
Detect and How to Treat Them. Especially Ad- 
dressed to the General Practitioner and Students. 
By Casey A. Wood, C. M., M. D., D. C. L. Pro- 
fessor of Clinical Ophthalmology in the University 
of IlHnois, etc., and Thomas A. Woodruff, M. D., 
C. M., L. R. C. P., Professor of Ophthalmology in 
the Chicago Post-Graduate Medical School, Chicago, 
etc. 

No argument should be required to show the ad- 
visability of studying evidence furnished by the visual 
apparatus in the diagnosis, prognosis and treatment of 
systemic diseases. What physician can make a rational 
study of, for example, Bright's disease, Grave's disease, 
brain tumor or headache, without at least some fa- 
miliarity with ophthalmology? 

In treatment it is particularly full and always helpful. 
The authors have not been satisfied with indicating 
the remedies useful in various conditions, but have 
given the methods of application, suggested combina- 
tions and pointed out the results to be expected under 
their administration. The text is distinctively original, 
modern and scientific, such as would be expected from 
the authors' wide experience. 

Profuse illustrations and simple descriptions of every- 
day eye affections, readily understood by the non- 
specialist, form the bulk of the work. Chapter head- 
ings and a full Index further elucidate the text. 

Special chapters have been written on the relations 
of general medicine and surgery to diseases of the 
ocular apparatus. 

500 pp. 5x8 in»f 20 Illtis.» 7 Coloreid Plates, Bound in Green 

Buckram. Gold Side-title and Top. 

Pricet $U75 net^postpaid* 
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For the Practitioner, Ntsrse and Student*^ 



TULEY'S 
OBSTETRICAL NURSING. 

OBSTETRICAL NURSING FOR NURSES AND 
STUDENTS. By Henry Enos Tuley, A. B., M. D., 
Louisville, Ky., Professor of Obstetrics, University 
of Kentucky Medical Department, Visiting Obstet- 
rician to the John N. Norton Memorial Infirmary, 
Louisville City Hospital and the Home for Friend- 
less Women; Member Alumni Sloane Miaternity 
Hospital, New York, etc. 

This book is an elaboration of the author's lectures 
at the Training School for Nurses connected with the 
John N. Norton Memorial Infirmary, Louisville, Ky. 

Physicians will here find hints of the greatest value 
in their own practice or for communication to ex- 
pectant mothers. 

Trained nurses will find it almost indispensable for 
ready reference for the details of child-bed nursing. 

Junior medical students and nurses' training school 
students will find it precisely adapted to their needs. 

The various accidents and emergencies of the ob- 
stetrical period receive careful consideration and the 
duties of the nurse in every contingency are carefully 
pointed out. 

Such important details as the care of the cord, the 
preparation of the patient for labor, preparation of 
room, obstetrical outfits, antisepsis, the making of 
abdominal girdles and breast binders, douches and in- 
jections, catheterization, diet, galactogogues, care of 
breast and nipples, infection, milk-leg, septic fevers, 
clothing, nursing and feeding the child, artificial respira- 
tion and many other subjects receive special consid- 
eration. 

The volume is profusely illustrated, mostly from 
original drawings and photographs. 
201 Pages, 5x8 Im^Over 50 Illtfs*« Ootii, Qlt Top, $1.00 
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OCHSNER ON APPENDICITIS. 

HANDBOOK OF APPENDICITIS. By A. J. 
Ochsner, M. D., Professor of Clinical Surgery, Col- 
lege of Physicians and Surgeons, Medical Depart- 
ment of the University of Illinois, Chief-Surgeon of 
the Augustana Hospital, Chicago, etc. 

This work by Dr. Ochsner may be counted as one 
of the most pronounced medical book successes of the 
decade. 

Aside from the timeliness and intrinsic merit of the 
work, a further reason for its success may be found 
in the author's reputation as one of the most suc- 
cessful surgeons in the treatment of Appendicitis. The 
secret of his success is here told so plainly that it 
may be understood and applied by any physician. 

The ten chapters include a history of the disease, 
Anatomy, Etiology, Classification, Symptoms, Differ- 
ential Diagnosis, Non-Operative Treatment, Surgical 
Treatment, After-Treatment, and Complications. 

Dr. Ochsner shows that the essentials of successful 
treatment are not necessarily surgical ; that by ap- 
propriate medical or dietetic treatment the patient may 
often be tided over the critical acute attacks. 

The book opens with a description of the anatomical 
arrangement and relations of the appendix and cecum, 
the physiological action of the bowel and how it may 
transform a simple pathological process in this region 
into a dangerous, often a fatal, condition. 

The part devoted to treatment is, it is believed, 
epoch-making in this field of medicine. The descrip- 
tion of the operative technic is so clear, so simple, 
that all ordinary difficulties are at once cleared up by 
their careful perusal. It is made even more clear by 
a large number of illustrations. 

182 pagesi 5x8 in, IIlus., Clothe Gilt Top» $K00 net. 
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GOTTHEIL ON SYPHILIS. 

SYPHILIS; ITS NATURE, DIAGNOSIS AND 
TREATMENT. By Wm. S. Gottheil, M. D., New 
York, Professor of Dermatology and Syphilography, 
New York School of Clinical Medicine. Profusely 
illustrated. 

It is believed this volume has proven the most con- 
venient, practical and valuable working manual of the 
disease yet published. The author's qualifications for 
the discussion of the subject are unexcelled and he 
has prepared a book of great value. 

After a brief historical introduction, syphilis is taken 
up in all its phases — primary, secondary and tertiary — 
and the lesions found in the different organs in each 
stage; then follow chapters on treatment, hopeful in 
tone and definite in statement. 

The work cannot fail to be of special interest and 
value to the general practitioner who treats syphilis 
only occasionally and incidentally, and who may be 
called upon at any time to express an opinion, or ad- 
vise measures for cases in which his opportunities for 
observation have been necessarily limited. And it must 
pkase and satisfy the physician who wants to bring 
his knowledge of this disease up to date without de- 
voting much time to the study of much larger terms. 

In the preparation of the text so much care and 
es^ctness has been exercised that the diagnosis will 
be greatly simplified and the methods of treatment 
and their application made very plain. The book 
is attractively printed on enameled paper giving lustrous 
effect to the numerous illustrations which depict every 
phase of syphilis. 
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BENEDICT ON DIET. 

DIET IN HEALTH AND DISEASE. By A. L. 
Benedict. A. M., M. D., Buffalo, N. Y., Member 
American Gastro-Entcrological Association, Medical 
Society State of New York, etc. 

The important subject of dietetics has heretofore 
received scant attention at the hands of medical men, 
not because they lack interest in it, but because prac- 
tical scientific books of convenient size and containing 
the essentials of the subject were not to be had. 

Dr. Benedict's book makes good this deficiency. It 
simplifies the subject, laying down certain well-de- 
fined, underlying principles, and is couched in simple, 
straightforward language. 

The introductory chapters deal with the Organic 
and Inorganic Principles in Foods and are followed by 
chapters on Dietetic Needs in Health (with specific 
facts as to Food values, average required daily ration, 
value of cooked vs. raw foods, comparative value of 
animal and vegetable foods, use of tea, coffee and 
liquors, frequency of eating, conditions of digestion, 
etc.), and on Dietetics of the Period of Growth (in- 
fant feeding to maturity), on Organotherapy, on Diet 
in Diabetes, Obesity, Leanness, Renal and Urinary 
Diseases, Anemia, on Diseases of the Alimentary Canal, 
Stomach, Intestines, in Fevers, Diarrhoea, Constipation, 
Hepatic Sclerosis, on Methods of Introducing Nutri- 
ment, etc., etc. 

It is essentially a practical book, written for prac- 
tical men and is free from theorizing, while rich in 
facts of incalculable daily value to the practitioner as 
material for advice in health or disease. 
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''Disease and Treatment as Indicated by the Voice of Pain*' 

HILL ON PAIN. 

PAIN AND ITS INDICATIONS. By Edward C. 
Hill, M. D., Professor of Chemistry and Toxicology, 
Denver and Gross Medical College. 

Dr. Hill has written what may be considered an 
"encyclopedia of pain," enabling the physician to trace 
this symptom to its origin and then suggesting the 
indicated remedy or remedies. In doing this he has 
covered the whole field of medicine. 

Certainly no disease of importance is omitted, so 
that the book is in reality a veritable vade mecum of 
medical practice. 

In the briefest possible manner the important symp- 
toms of each disease are described; then the indicated 
remedies are named, with their method of administra- 
tion and dosage. There are hundreds of prescriptions, 
garnered from all sources, representing the successful 
methods of physicians from all parts of the world. 

The amount of information which Dr. Hill has suc- 
ceeded in crowding into this book of 325 pages is mar- 
vellous. There is no other like it and few, if any, 
so practically and universally helpful. Every physi- 
cian should carry a copy of this book in his pocket 
or satchel for help in case of emergencies. 

The following are some of the subjects discussed in 
the different chapters : Headache ; Pain in the Ear 
and Nose ; Pain in the Mouth and Throat ; Chest Pain ; 
Backache ; Abdominal Pain ; Pelvic Pain ; Genito- 
urinary Pain; Dermatalgia, etc. 

Pain, from the standpoint of the patient, is the 
most important of symptoms. To recognize its cause 
and give relief is the first duty of the physician. This 
book will give the help desired. 
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ABRAM'S ON 
DISEASES OF THE HEART. 

DISEASES OF THE HEART; THEIR DIAG- 
NOSIS AND TREATMENT. By Albert Abrams, 
A. M., M. D., San Francisco, Consulting Physician 
for Diseases of the Chest, Mt. Zion Hospital and the 
French Hospital. Illustrated. 

There are bigger books published upon diseases of 
the heart, but none better. It gives not only old ideas, 
but new ones not found in other similar works. The 
Contents include an Introduction and Chapters upon 
Diagnosis of Diseases of the Heart, their Treatment, 
Affections of the Pericardium, Endocarditis and 
Chronic Valvular Disease, Cardiac Neuroses, Affections 
of the Arteries and a valuable Addendum. 

Dr. Abrams introduces some novel yet extremely 
valuable ideas which are winning recognition. These 
include a description of the Heart Reflex, discovered 
by himself, his method of measuring the heart tones 
and the use of the X-ray in diagnosis. A most valu- 
able feature are the diagnostic and therapeutic tables 
which condense a fund of information so that it may 
be observed at a glance. 

'From the first to the last there is not a word de trop. 
Every point is direct and practical." — New Orleans Medical and 
Surgical Journal. 

"VVe welcome this volume of Dr. Abrams*, whose work stamps 
him easily among the foremost diagnosticians of the country." 
— Cincinnati Lancet-Clinic. 

"The author has given much careful study to the actual 
bedside phenomena of heart disease, and he presents his find- 
ings in a clear and concise manner." — Denver Medical Times. 

"This book shows careful and thoughtful consideration of 
clinical facts in a way that places it among the foremost works 
on diseases of the heart. It is superior to many of the so- 
called standard works like Gibson, Balfour, Broadbent and 

Loomis in arrangement and ready reference." — Medical Fort- 
nightly. 
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THE STANDARD FORMULARY. By Albert E. 

Ebert, Ph. M.. Ph. D., and A. Emil Hiss, Ph- G. 

The great popularity of this work is evidenced by 
its having the most extensive sale of any book in the 
of pharmacy — over 40.000 cepiet to date. 




Wh ie pr m y d g d fo the use of pharma- 
c s s t V 11 be found a al able wo k of reference 
by phys c ans and qu te d pensable to med cal men 
who do thejr own d spens ng It conta ns ove 5.000 
Formulas for Medicinal and other Preparations. 
500 Pages. 6x9 to« doth. Price $4.00 net. 
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